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ABSTRACT 
REDUCING PREGNANCY RISK BY MOTIVATING OVERWEIGHT AND OBESE  
WOMEN TO MAKE PRECONCEPTION CHANGES IN DIET AND PHYSICAL  
ACTIVITY BEHAVIOR:  A PILOT STUDY  
by 
JOSIE DOSS 
Overweight and obese women who lose weight prior to pregnancy have fewer 
pregnancy complications than those who do not (Forsum, Brantsaeter, Olafsdottir, Olsen, 
& Thorsdottir, 2013; Schummers, Hutcheon, Bodnar, Lieverman, & Himes, 2015). 
Research findings suggest there are missed opportunities to provide diet and physical 
activity counseling during preventive care visits.  Providers cite a lack of time and 
resources as barriers (Morgan et al., 2006; Yamamoto et al., 2014).   
 This was a two-group, randomized, pilot-study of 19 overweight or obese women 
in Central Georgia.  Participants completed surveys related to their perception of risk for 
obesity-related pregnancy complications, readiness to change nutrition and physical 
activity behaviors, nutrition and physical activity self-efficacy, actual physical activity, 
and dietary history at baseline, after completion of the study, and at follow-up.  Those in 
the intervention group participated in one face-to-face meeting, reviewed eight online 
education modules, and received weekly booster messages.  The control group 
participated in a similar protocol; however, information was limited to general women’s 
health topics. 
  
viii 
 
Nineteen women (intervention = 11, control = 8) completed all instruments 
related to primary outcomes—perception of risk, readiness to change, and self-efficacy.  
The average age of participants was 28.7 years (SD = 6.35).  The average body mass 
index was 36.54 kg/m2 (SD = 5.52).  Women were predominately Caucasian (68.4%) and 
married (52.6%) with children (57.9%).  Most had a college degree (42.1%) or higher 
(15.8%), and a yearly income between $25,000 and $75,000 (42.1%).  Evaluation of 
completion data, resources, and intervention management indicated that the intervention 
may be feasible during preventative care visits.  Participant responses to exit interview 
questions demonstrated the intervention may be acceptable for women of childbearing 
age.  Effect sizes ranged from small (ƞp2 = .00, p = .88) to large (ƞp2 = .27, p = .08) 
indicating the intervention may be effective in an adequately powered sample.   
Future research should focus on the further development and implementation of 
programs that assist with pre-conception weight loss.  Providing women with information 
regarding the complications associated with being overweight and obese, as well as the 
information or tools necessary to reduce weight prior to pregnancy, may be instrumental 
for improving short and long-term pregnancy outcomes for both mothers and their 
offspring.   
Keywords:  pregnancy, obesity, behavior change, transtheoretical model 
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CHAPTER I 
INTRODUCTION 
 This pilot study was designed to evaluate the efficacy, feasibility, and 
acceptability of a theory-based, behavioral change intervention intended to enhance 
overweight and obese women’s perception of risk for weight-related pregnancy 
complications, and self-efficacy for nutrition and physical activity behavioral change 
activities.  It is hypothesized herein that an intervention addressing these concepts can 
shift weight loss decisional balance, encourage progression to higher levels of readiness 
to change weight loss behavior, and promote initiation of actual changes in diet and 
physical activity.   
This chapter provides an overview of the significance of the problem of obesity, 
particularly in women of childbearing age, followed by a brief discussion of the role of 
health care providers in pre-conception weight loss.  Knowledge gaps and the 
significance of the research are identified, and use of the Transtheoretical Model (TTM) 
of Behavioral Change (Prochaska & DiClemente, 1982) as a guiding theory for the study 
is proposed, followed by identification of the purpose, research questions, and 
hypotheses.   
Background and Significance 
Excessively high amounts of body fat or adipose tissue in relation to lean tissue 
results in one being overweight or obese.  The prevalence of overweight or obesity has 
increased rapidly since the early 1980’s (Centers for Disease Control and Prevention 
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[CDC], 2016).  The literature is replete with information linking excess body fat 
to an increased risk for health problems in the general population and in women of 
childbearing age.   
Obesity Prevalence and Disease Burden 
Worldwide, approximately 1.9 billion adults (over age 18) are overweight, and 
nearly six hundred million are obese (World Health Organization [WHO], 2016).  The 
Centers for Disease Control and Prevention (CDC) estimate that in the United States 
(U.S.) approximately 37.7% of the adult population (age 20 years and older) is 
overweight, and 32.8% is obese (CDC, 2016).  Even higher rates are reported in minority 
groups including non-Hispanic Blacks, Mexican Americans, and Hispanics.  If present 
trajectories are maintained, researchers predict that by the year 2030 as many as 51% of 
Americans will be obese (Finkelstein et al., 2012). 
In 1998, the National Institute of Health (NIH) identified obesity and overweight 
as the second leading cause of preventable death in the U.S.—citing an increased risk for 
a number of significant health-related problems including diabetes, hypertension, sleep 
apnea, and cancer (NIH, 1998).  Overall, individuals with a BMI > 30 have a 50–100% 
increased risk of premature death from all causes, and obesity is responsible for 
approximately 300,000 preventable deaths in the U.S. per year (U.S. Surgeon General, 
2013).    
It is estimated that the yearly cost of obesity-related medical care in the U.S. 
ranges from $147 to $210 billion (Cawley & Meyerhoefer, 2012).  It is believed that 
overweight and obese individuals spend 37% more out-of-pocket on health care costs 
than individuals of normal weight and that obesity-related conditions result in $39.3 
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billion in lost workdays each year (Runge, 2007).  As BMI increases so do both direct 
and indirect health care costs.  A study conducted by Dee et al. (2014) found that 
although people with a BMI > 35 represent only 37% of all obese people in the U.S., they 
account for 61% of the obesity-related health care costs.  Medical and productivity costs 
for average size companies (10,000 employees) are estimated at over one-million dollars 
per year (Mitchell & Bates, 2011).   
Obesity and Women of Childbearing Age  
In the U.S., it is estimated that of women between the ages of 20 and 39—58.5% 
are overweight or obese (Ogden, Carroll, Kit, & Flegal, 2014).  It is further estimated that 
15.4% suffer from extreme obesity with a BMI > 35.   
Data from the 2002 National Survey of Family Growth found that of women who 
sought assistance with getting pregnant, obese women counted for a larger percent than 
non-obese women (Vahratian, 2009).  This is not surprising, as many obese women suffer 
from anovulation.  However, the evidence demonstrates that time to spontaneous 
pregnancy increases as BMI increases, even when women are ovulating regularly 
(Gesink-Law, Maclehose, & Longnecker, 2007; Wise et al., 2010).  The evidence also 
indicates that overweight and obese women, who become pregnant spontaneously, have a 
higher risk of miscarriage than those of normal weight (Boots & Stephenson, 2011).  
These fertility problems persist when overweight and obese women seek assistance with 
Artificial Reproductive Technologies (ART; Jungheim et al., 2013; Luke et al., 2011; 
Ozekinci et al., 2015; Petanovski et al., 2011; Pinborg et al., 2011), but seem to improve 
with the use of donor embryos (Luke et al., 2011).   
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In addition, women who are overweight and obese experience a greater incidence 
of morbidity and mortality during pregnancy with complications including gestational 
diabetes, hypertensive disorders, thromboembolic complications, induction of labor, and 
operative delivery (Bhattacharya, Campbell, Liston, & Bhattacharya, 2007; Denison, 
Price, Graham, Wild, & Liston, 2008; Linne, 2004; Mandal et al., 2011; Sebire et al., 
2001).  Problems persist into the postpartum period with an increased risk for infection, 
hemorrhage, and weight retention (Fyfe, Thompson, Anderson, Groom, & McCowan, 
2012; Mandal et al., 2011; Paiva, Nomura, Dias, & Zugaib, 2012).   
Offspring may experience both short and long-term complications including 
stillbirth, perinatal, neonatal, and infant death (Aune, Saugstad, Henriksen, & Tonstad, 
2014),  birth injury, admission to neonatal units, congenital anomalies, asphyxia, and 
respiratory distress syndrome (Mazumder, Sarker, Riaz, & Chowdhury, 2011).  Long-
term health problems can include an increased risk for asthma (Lowe, Braback, Ekeus, 
Hjern, & Forsberg, 2011), diabetes (Smith, Hulsey, & Goodnight, 2008), Attention 
Deficit Hyperactivity Disorder (ADHD), Autism Spectrum Disorders (ASD), eating 
disorders, anxiety, depression, and schizophrenia (Dodds et al., 2011; Krakowiak et al., 
2012; Rivera, Christiansen, & Sullivan, 2015; Van Lieshout, Taylor, & Boyle, 2011).   
The benefits of weight loss in the overweight and obese populations are 
numerous.  Even minimal weight loss of 5–10% has been shown to improve the quality 
of life, and to prevent weight-related health problems.  Studies have shown that weight 
loss results in improved cardiovascular function (Fayh, Lopes, Silva, Reischak-Oliveira, 
& Friedman, 2013); improved lung function, decreased number of exacerbations, and 
decreased steroid use  in asthmatics (Juel, Ali, Nilas, & Ulrik, 2012); improved glycemic 
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control, and decreased medication requirements in diabetics (Blonde, Pencek, & 
MacConell, 2015; Feldstein, Nichols, Smith, Rosales, & Perrin, 2008); and improved 
sleep patterns in those who suffer from sleep apnea (Dixon, Schachter, & O'Brien, 2005; 
Tuomilehto et al., 2014).   
Though weight loss during pregnancy is not encouraged and has not proven 
effective in preventing pregnancy complications (American Congress of Obstetrics and 
Gynecology [ACOG], 2013), weight loss before conception has demonstrated 
encouraging results.  Available data demonstrates that minimal weight loss can restore 
menstruation (Hollmann, Runnebaum, & Gerhard, 1996), and increase ovulation (Kiddy 
et al., 1992), resulting in significantly higher conception and live birth rates (Clark et al., 
1995; Kort, Winget, Kim, & Lathi, 2014).  Women who lose weight before pregnancy 
have demonstrated fewer pregnancy complications than those who did not (Forsum, 
Brantsaeter, Olafsdottir, Olsen, & Thorsdottir, 2013; Schummers, Hutcheon, Bodnar, 
Lieberman, & Himes, 2015).   
The Role of Health Professionals in Obesity Management 
Health professionals have a vital role in the identification and treatment of 
conditions of excess body weight (overweight and obesity).  Identifying adiposity is the 
first step to risk determination.  There are several methods for assessing adiposity 
including skin calipers, bioelectric impedance, hydrostatic weighing, DEXA scanning, 3-
D body scanning, and Air-Displacement Plethysmography (Duren et al., 2008).  Though 
these are all excellent measures, they generally require additional training or expensive 
technologies and are often not available and may be inappropriate for measuring body 
composition in pregnant women.   
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Body Mass Index (BMI) is a cost-effective and easy to use assessment technique 
that requires little training and has been used to predict weight-related health risk and 
chronic disease risk (Clinical guidelines, 1998).  It is calculated by dividing weight in 
kilograms (kg) by height in meters squared (m2).  A calculated BMI of 18.5 to 24 is 
considered normal.  A BMI below 18.5 is considered underweight, while a BMI between 
25 and 30 is considered overweight.  A BMI of > 30 is considered obese.  Obesity is 
further classified as Class I (BMI between 30 and 34.99), Class II (35–39.99), and Class 
III (> 40) (WHO, 1995).   
According to multiple professional organiztions, the role of health professionals 
does not end with identification of risk.  In 2013, the American Medical Association 
(AMA) labeled obesity a disease, and suggested interventions directed at both prevention 
and treatment (AMA. Res. 420, 2013).  This proclamation opened the door for additional 
training of health care professionals, increased insurance reimbursement, and increased 
funding for prevention and treatment strategies.  According to the AMA, all health 
professionals have a key responsibility to promote preventive measures and encourage 
positive lifestyle behaviors related to weight loss (Lyznicki, Young, Riggs, & Davis, 
2001).   
In 2016, the Academy of Nutrition and Dietetics (AND), the largest organization 
of food and nutrition professionals, released a position paper outlining recommended 
adult weight management guidelines (Raynor & Champagne, 2016).  Above all, this 
organization recommends a multidisciplinary approach to weight management in which 
Registered Dietician Nutritionist’s (RDN) and other health care professionals work 
together to ensure proper screening and development/implementation of individual and 
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population based interventions.  Other recommendations include annual BMI and waist 
circumference screening and referral to a RDN for medical nutrition therapy (MNT).  The 
paper goes on to provide evidence-based MNT recommendations and techniques.  While 
referral to RND’s for MNT counseling is currently covered by many insurance programs, 
there may be circumstances in which referral is not possible.  As such, all health care 
professionals should understand MNT counseling principles and have resources to 
provide these services readily available. 
Because of the additional pregnancy risks associated with maternal overweight 
and obesity, professional organizations have released specific statements and guidelines 
related to the care of overweight and obese women of childbearing age.  In 2005, the 
American College of Obstetrics and Gynecology (ACOG) recognized obesity as a serious 
health epidemic and began recommending that all women of childbearing age be 
evaluated for weight status (ACOG, 2005).   
In 2006, a CDC report indicated that weight loss interventions should be directed 
toward all women of childbearing age (Johnson et al., 2006).  This report identified four 
main goals related to preconception health care.  Included were recommended 
improvements in knowledge, attitudes, and behaviors of women related to preconception 
health, and assurance that all women of childbearing age in the U.S. receive 
preconception care services that will enable them to enter pregnancy in optimal health 
(Johnson et al., 2006).  Specific recommendations related to preconception health and 
obesity management include routine preventive visits, which address risk assessment, 
education, health promotion, and counseling; a preconception visit to the health care 
provider; an increased proportion of women who receive interventions as follow up to 
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preconception risk screening; and increased evidence regarding the effectiveness of 
preconception interventions.   
In 2009, the Institute of Medicine (IOM) recommended that overweight and obese 
women receive dietary and physical activity counseling before conception, and during 
pregnancy and postpartum periods (IOM, 2009).  In January 2013, ACOG strongly 
encouraged preconception assessment and counseling for all women of childbearing age 
with a BMI that exceeds 25 (ACOG, 2013).  Here, it was documented that preconception 
counseling should include information regarding the maternal and fetal risks of obesity in 
pregnancy, and should support a weight reduction program incorporating nutrition 
counseling and encouragement of exercise.  In 2016, the ACOG published an obesity 
toolkit designed to assist women’s health care providers in addressing excess weight in 
everyday practice (ACOG, 2016).   
The Association of Women’s Health, Obstetrics, and Neonatal Nursing 
(AWHONN) identified healthy lifestyles, including obesity, as a research priority in 
2010.  The March of Dimes (MOD) recommends that primary care providers take 
advantage of every health encounter to provide preconception care and risk reduction 
before and between conceptions—the time when health encounters can improve health 
status. 
Knowledge Gaps and Significance of this Research 
It is clear that failure to maintain a healthy weight during childbearing years is 
placing mothers and their unborn children at an increased risk for poor maternal and fetal 
outcomes as well as lifelong health complications.  Despite an extensive list of 
complications and the recommendations of governmental and professional organizations, 
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research indicates that the obesity rates in women of childbearing age (particularly class 
II and class III obesity) remain high (Vahratian, 2009), and that women are often unaware 
of many of the pregnancy complications associated with obesity (Cardoza et al., 2013; 
Chuang, Velott, & Weisman, 2010). Health care providers often do not address obesity 
prior to conception, citing a lack of time, resources, and compensation as reasons for the 
omission of pre-conception counseling (Morgan, Hawks, Zinberg, & Schulkin, 2006; 
Yamamoto, McCormick, & Burris, 2014).   
A great deal of literature indicates that the best approaches to weight loss include 
interventions that address nutrition, exercise, and behavioral change (Greaves et al., 
2011).  However, there is little consensus regarding the most effective approach for 
delivery and monitoring of these interventions in primary care.  Because weight loss is 
not indicated during pregnancy (IOM, 2009), and capturing women in the pre-conception 
time period may be problematic (Johnson et al., 2006), research has revolved around 
interventions which limit weight gain during pregnancy and encourage weight loss 
following pregnancy.  There is little research specifically addressing the use of these 
interventions to change weight-related behaviors in the pre-conception time period, and 
no research was identified that used the desire to produce healthy offspring as a 
motivating factor (Hillemeier et al., 2008; Lombard, Deeks, Jolley, Ball, & Teede, 2010; 
Moran, Tsagareli, Norman, & Noakes, 2011; Weisman et al., 2011).   
Because pregnancy is thought to be a teachable moment for changes in behavior 
(Phelan, 2010), raising awareness of pregnancy-related complications might improve 
motivation to change weight-loss behavior, and stimulate progression of readiness to 
change.  Development and implementation of a pre-conception weight-loss 
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intervention—that uses a mother’s desire to produce healthy offspring as a motivational 
factor—has the potential to improve reproductive outcomes, maternal and newborn 
pregnancy outcomes, and the long-term health of women and their offspring.  
Recognizing provider limitations and incorporating measures that enhance ease of 
delivery and minimize provider time may improve provider participation.  Because 
behavioral change is a fundamental component of weight-loss interventions, the TTM 
was selected as a guiding framework for development and implementation of this study.     
The Transtheoretical Model of Behavioral Change 
Behavior change models have provided the basis for understanding nutrition and 
physical activity behavior as well as for the development and evaluation of weight 
management programs.  Some of the more popular theories include the Transtheoretical 
Model (TTM; Prochaska & DiClemente, 1982), the Health Belief Model (HBM; 
Rosenstock, 1966), the Social Cognitive Theory (Bandura, 1977), and the Theory of 
Planned Behavior (Ajzen, 1991).  There is literature to support the use of any of these 
models in the development and implementation of behavioral weight loss (BWL) 
interventions.  The TTM was selected as the guiding framework for the evaluation of 
behavior, as well as the development and implementation of the intervention, for this 
pilot study.   
Introduced in 1982, the Transtheoretical Model suggests that behavioral change is 
a process rather than an event and that individuals have varying levels of motivation that 
determine their readiness to change behavior (Prochaska & DiClemente, 1982).  The 
model describes a sequential process that allows individuals to progress from stage to 
stage in a spiral rather than a longitudinal pattern.  Individuals may progress through the 
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stages of change (moving to a stage that makes them more likely to change behavior), or 
regress (moving to a stage that makes them less likely to change behavior) at any point in 
time.  It is suggested that as an individual recycles through stages of change, they learn 
from their experiences, which makes them more likely to progress to a higher level of 
behavioral change.  The original purpose of the model was an application to smoking 
cessation.  Recently, the TTM has been applied to a variety of other health behaviors 
including physical activity (Smith, Griffin, & Fitzpatrick, 2011), and weight management 
(Armitage, 2010; Johnson-Taylor, Fisher, Hubbard, Starke-Reed, & Eggers, 2008).     
Constructs 
The TTM consists of four main constructs—the stages of change (SoC), 
decisional balance (DB), processes of change (PoC), and self-efficacy (SE) (Prochaska & 
Velicer, 1997).  The following discussion includes a brief summary of each of the 
concepts.  These concepts will be addressed in more depth in Chapter 2. 
Stages of change (SoC).  This concept represents the time-sensitive dimension of 
the model by implying that change is a process that takes place gradually (Prochaska & 
Velicer, 1997). The six SoC have been identified as pre-contemplation, contemplation, 
preparation, action, maintenance, and termination (Prochaska & DiClemente, 1983).  
Individuals can enter or exit at any stage, and often regress to previous stages.  This 
concept allows researchers to see progression as well as regression, and to modify 
interventions appropriately.  The majority of research focuses on this portion of the 
model.   
Pre-action stages of change include pre-contemplation, contemplation, and 
preparation and represent motivational or thinking phases (Prochaska & Velicer, 1997).   
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Individuals in the pre-contemplation stage have no intention of behavioral change in the 
foreseeable future (six months) and may be unaware of the need to change their behavior 
or the consequences of their unhealthy behavior.  Individuals in this stage may have tried 
to change and were unsuccessful.  In this stage, the cost of behavioral change is 
overestimated, and the benefits of changing behavior are underestimated (Prochaska & 
Velicer, 1997). 
During the contemplation stage, participants are becoming aware of the need to 
change behavior and may be considering behavioral change within the next six months 
(Prochaska & Velicer, 1997).  As individuals consider change, they become increasingly 
aware of the advantages and disadvantages of changing behavior.  People in the pre-
contemplation and contemplation stages are typically not ready for action-oriented 
programs because they still view the cons of behavior change as greater than the pros 
(Prochaska & Velicer, 1997).  As a result, these individuals are often either excluded 
from studies or unsuccessful with the completion of the targeted intervention.    
The third stage of change is preparation (Prochaska & Velicer, 1997).  During this 
stage, individuals are planning to change their behavior in the coming month.  They have 
an action plan and may have already taken some small steps toward change.  People in 
this stage are prime targets for action-oriented programs such as weight loss or exercise 
implementation.   
A “doing” phase is represented by the final stages of change—action, 
maintenance, and termination.  During these stages, participants are taking an active role 
in making and sustaining their behavioral changes (Prochaska & Velicer, 1997).  
Individuals in the action stage have made some focused modification in their behavior in 
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the previous six months.  The focus of this stage is continued forward motion, and 
prevention of “backsliding” or returning to the previous unhealthy behavior.  
Maintenance is said to occur when a healthy behavior is maintained for at least six 
months (Prochaska & Velicer, 1997).  Individuals in this stage are working to prevent 
relapses but are less tempted and more confident than those in the action phase.  
Participants must complete five years of maintenance before they progress to the sixth 
and final stage, termination (Prochaska & Velicer, 1997).  The termination phase reflects 
the full integration of behavior change with zero temptation, with 100% self-efficacy.  
This stage is not realistic in most situations due to strict criteria.  Most individuals remain 
in a stage of perpetual maintenance leaving this stage beyond the scope of this study. 
Decisional balance (DB).  This concept maintains that all decisions are made 
based on careful evaluation of potential gains (pros) and losses (cons) (Prochaska et al., 
1994).  The balance between the pros and cons of behavior will vary depending on which 
SoC an individual is in (Prochaska et al., 1994).  When in the pre-contemplation stage, 
the cons of change outweigh the pros making any changes in behavior unlikely.  As an 
individual moves into the contemplation stage and beyond, the pros and cons begin to 
balance each other, making interventions to enhance perceptions of the need to change 
increasingly effective.   
Processes of change (PoC).  Processes of change are those activities, or 
interventions, which will assist individuals with a shift in decisional balance, and 
subsequent movement through the SoC (Prochaska & Velicer, 1997).  These 
interventions are often tailored to an individual’s current stage of change.  The ten most 
commonly recognized PoC activities are consciousness raising, dramatic relief, 
14 
 
 
 
environmental reevaluation, self-reevaluation, self-liberation, social liberation, counter-
conditioning, helping relationships, stimulus control, and contingency management 
(Prochaska & DiClemente, 1983; Prochaska, Velicer, DiClemente, & Fava, 1988).   
In the early stages of change (pre-contemplation and contemplation), an 
individual’s perception of potential losses (cons) outweighs the perception of potential 
gains (pros) of changes in behavior, making individuals unreceptive to measures that 
encourage active replacement of unhealthy behaviors with healthier alternatives 
(Prochaska & Velicer, 1997).  At this point, interventions should be directed toward 
increasing the awareness of a problem behavior (consciousness- raising), increasing 
emotional experiences associated with the problem behavior (dramatic relief), and 
increasing individual understanding of how an unhealthy habit affects one’s social 
environment (environmental reevaluation) (Prochaska & Velicer, 1997).  Education, 
feedback, confrontation, and media campaigns are interventions thought to be effective in 
raising conscious awareness of a problem behavior (Prochaska & Velicer, 1997).  
Psychodrama, role playing, testimonials, and media campaigns are often used to increase 
emotional experiences associated with a behavior or condition (dramatic relief) 
(Prochaska & Velicer, 1997).  Also, empathy training, documentaries, or family 
interventions might assist with environmental reevaluation (Prochaska & Velicer, 1997).   
Weight loss self-efficacy (SE).  Within the TTM, self-efficacy is considered 
situation-specific confidence for coping with high-risk situations without relapse 
(Prochaska & Velicer, 1997).  As individuals progress towards a higher stage of change, 
it is predicted that SE will increase (Bandura, 1977; Prochaska & Velicer, 1997).  High 
levels of weight loss SE have a strong influence on attempts to improve dieting behavior, 
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physical activity, and weight loss (Linde, Rothman, Baldwin, & Jeffery, 2006; Shin et al., 
2011).  Self-monitoring of diet, exercise, and weight, as well as goal setting, are thought 
to be effective in enhancing SE, and are included in the intervention design (Armstrong et 
al., 2011; Gleeson-Kreig, 2006; Schnoll & Zimmerman, 2001).  Theoretical relationships 
among the stages of change, decisional balance, processes of change, and self-efficacy 
are depicted in Figure 1.  
 
Figure 1.  Adapted transtheoretical model.  Source: Prochaska & DiClemente (1982). 
Purpose  
The overall purpose of this randomized controlled pilot study is to evaluate the 
feasibility and participant acceptability of a multifaceted, theory-based, weight loss 
behavioral change intervention, and to estimate the efficacy of the intervention.  The goal 
of the proposed intervention is to increase the individual perception of pregnancy risks 
associated with being overweight and obese and to enhance self-efficacy related to 
weight loss behaviors (diet and physical activity).  It is hypothesized that by improving 
the perception of risk and self-efficacy, individuals will experience a shift in decisional 
balance, and a subsequent movement toward a higher level of readiness to change.  
Hypothetically, this increased readiness to change should result in improved diet and 
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physical activity behavior.  Identification of an effective behavioral change intervention 
to address obesity prior to pregnancy will assist with the improvement of the reproductive 
health of all women of childbearing age, and consequently the health of their offspring.     
Research Questions and Hypothesis 
Research Question 1 
Research question one states: “What is the expected effect size for change in 
perception of pregnancy risk, readiness to change nutrition and physical activity 
behaviors, physical activity and nutrition self-efficacy, dietary energy, fat, protein and 
carbohydrate consumption, and physical activity when comparing the two experimental 
groups (treatment group:  Healthy Pregnancy Intervention, and control group: standard 
care) from baseline (time 1 [T1]) to completion of the intervention (time 2 [T2]) and two 
weeks after completion of the intervention (time 3 [T3])?”  Specific hypotheses are 
posited below.   
Hypothesis 1.  Overweight and obese women who receive the Healthy Pregnancy 
Intervention (HPI) will demonstrate a significantly greater improvement in perception of 
pregnancy risk from T1 to T2, and T1 to T3 than those who do not receive the 
intervention. 
Hypothesis 2.  Overweight and obese women who receive the HPI will 
demonstrate a significantly greater improvement in physical activity and nutrition self-
efficacy from T1 to T2, and T2 to T3 than those who do not receive the intervention.  
Hypothesis 3.  Overweight and obese women who receive the HPI will 
demonstrate a significantly greater improvement in readiness to change weight loss 
behavior from T1 to T2, and T1 to T3 than those who do not receive the intervention. 
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Hypothesis 4.  Overweight and obese women who receive the HPI will 
demonstrate a significantly greater improvement in dietary behavior and physical activity 
behavior from T1 to T3 than those who do not receive the intervention.  
Research Question 2 
Research question two states: “What was the feasibility of the study?”   
Research Question 3 
Research question three states: “What was the acceptability of the intervention?” 
Summary 
The prevalence of obesity is increasing exponentially with research indicating that 
more than half of all women of childbearing age are overweight or obese.  The empirical 
evidence linking excess preconception weight to maternal and infant complications 
during and after pregnancy is mounting.  Though weight loss prior to conception is 
encouraged by many professional organizations, and the evidence indicates that 
comprehensive, pre-conception, research-based obesity management programs are 
essential, there is a paucity of research for this population, and provider implementation 
of counseling is questionable.  Thus, the culmination of this research will assist with the 
development of an adequately powered, randomized, controlled, population-based, 
intervention to encourage pre-conception weight loss in women of childbearing age.  
Identification of an effective intervention of this magnitude could be used to improve 
perinatal outcomes for mothers and infants. 
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CHAPTER II 
REVIEW OF LITERATURE 
When weight is not properly managed prior to pregnancy, women and their 
offspring are more vulnerable to complications during and following pregnancy.  
Reported problems include but are not limited to infertility (Gesink-Law et al., 2007; 
Vahratian, 2009; Wise et al., 2010), gestational diabetes, hypertensive disorders, 
thromboembolic complications, induction of labor, and operative delivery (Bhattacharya 
et al., 2007; Denison et al., 2008; Linne, 2004; Mandal et al., 2011; Sebire et al., 2001), 
and postpartum infection, hemorrhage, and weight retention (Fyfe et al., 2012; Mandal et 
al., 2011; Paiva  et al., 2012).  While chapter one provided a brief overview of the 
problems associated with maternal obesity, chapter two presents additional information 
related to specific complications and suggested solutions.  After introducing various 
methods of weight loss, the literature review is structured around the TTM of Behavior 
Change as presented in chapter one and will address decisional balance, weight-loss self-
efficacy, and processes of change as they relate to this program of study.    
Overview of the Problem 
Obesity 
The Centers for Disease Control (CDC) has collected data on risk behaviors and 
weight status in the U.S. since the early 1980s.  Current estimates indicate that 32.8% of 
the nation’s adult population is overweight and that an additional 37.7% are obese.  
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Reports for the state of Georgia indicate that 35.2% (95% CI: 33.6–36.9) of adults 
(age 20 and older) are overweight, and 30.5% (95% CI: 28.9–32.1) are obese (CDC, 
2016).   
Ogden et al., (2014) evaluated the most recent national estimates of obesity and 
provided a trend analysis.  They found that in the U.S. the rates of overweight and obesity 
begin to increase after age 40 in both men and women in most ethnic groups.  They also 
noted that of adults over the age of 20, non-Hispanic blacks have the highest age-adjusted 
rates of obesity (47.8%, 95% CI: 44.4–51.3) followed by Hispanics (42.5%, 95% CI: 
30.0–46.0), and non-Hispanic whites (32.6%, 95% CI: 29.0–36.5).  Non-Hispanic Asians 
have the lowest rates of obesity with a reported rate of 10.8% (95% CI: 8.2–14.2).   
They further explain—that of women between the ages of 20 and 39—58.5% 
(95% CI: 51.4–65.2) have a BMI > 25.  Of those, 31.8% (95% CI: 28.3–35.5) are obese, 
and 15.4% (95% CI: 13.1–18.0) suffer from class II or III obesity with a BMI > 35 
(Ogden et al., 2014).  In addition, birth certificate data from 47 states and the District of 
Columbia indicated that 25.6% of women giving birth in 2014 were overweight and 
24.8% were obese (Branum, Kirmeyer, & Gregory, 2014).   
Reproductive Complications 
Overweight and obese women require clinical care beyond that of women of 
average weight due to a wide range of potential medical and obstetrical complications.  
These complications can encompass conditions that occur before, during, or after 
pregnancy. 
Fertility.  Estimates indicate that for every one unit increase in BMI the chances 
of spontaneous conception decrease by as much as 5% (van der Steeg et al., 2008), 
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forcing overweight and obese women to seek fertility care more frequently than women 
with a normal BMI (Vahratian, 2009).  Gesink-Law et al. (2007) reported reduced 
fecundity for overweight women (Odds Ratio [OR] 0.92, 95% CI: 0.84–1.01) and obese 
women (OR = 0.82, 95% CI: 0.72–0.95) compared to women with a normal BMI.  Wise 
et al. (2010) also found a decrease in 12-month fecundity with a fecundability ratio (FR) 
of 0.83 (95% CI: 0.70–1.00) in overweight women, 0.75 (95% CI: 0.58–0.97) in obese 
women, and 0.61 (95% CI: 0.42–0.88) in severely obese women.   
Studies indicate that even when seeking assistance with fertility, overweight and 
obese women experience more difficulties achieving and maintaining pregnancy.  
Pinborg et al. (2011) found that when seeking treatment for infertility, overweight and 
obese women required higher doses of gonadotropin (+ 250IU; + 375IU; p < 0.01) to 
achieve ovulation.  Other significant findings demonstrated a direct relationship between 
increasing BMI and the incidence of canceled cycles in average weight, overweight, and 
obese women (8.1%, 8.6%, 18%; p < 0.01).  There was an inverse relationship between 
BMI and the average number of oocytes collected (9.9, 9.4, 8.3; p < 0.01), resulting 
embryos (6.2, 6.0, 4.7; p < 0.01), percent of positive HCG tests (31.5%, 29.2%, 24.2%; p 
< 0.01), percent of ongoing pregnancy (28.3%, 20.8%; p = 0.04) and percent of live 
births (21.5%, 15.2%; p = 0.04).  A second study also found the need for an increase in 
total gonadotropin dose for overweight women (2015 + 968 IU), and obese women (2455 
+ 1343 IU) compared to women with a normal BMI (1859 + 1055 IU; p < 0.001) but 
found no significant differences in treatment success across BMI categories (Ozekinci et 
al., 2015).   
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Luke et al. (2011) conducted a retrospective analysis of 152,500 Assisted 
Reproductive Technology (ART) cycles to compare treatment success with autologous 
oocytes to that with donor oocytes in overweight and obese women.  Though they did 
find an increase in the odds of treatment failure in overweight and obese women who 
used their own oocytes (1.03, 95% CI: 0.98–1.09; 1.53, 95% CI: 1.32–1.80), this increase 
failed to reach a level of significance (p > .05).  There was, however, a significant 
increase (p < .0001) in pregnancy failure prior to 22 weeks gestation, ranging from 1.18 
(95% CI: 1.07–1.30) for overweight women to 1.48 (95% CI: 1.10–1.99) in women with 
a BMI > 30.  There were no significant differences in treatment failure, or pregnancy 
failure when donor oocytes were used.  This finding indicates that infertility may be, at 
least partially, due to obesity-related biological mechanisms that affect oocyte quality 
prior to conception, strengthening the argument for preconception counseling (Luke et 
al., 2011). 
Pregnancy.  Research indicates that women who have a pre-pregnancy BMI > 25 
are at an increased risk for pregnancy complications compared to women who have a 
normal pre-pregnancy BMI (18.5-24.99), and that the risk of complications increase as 
BMI increases (IOM, 2009; Johnson et al., 2006).  Mandal et al. (2011) found that obese 
women were significantly more likely to experience gestational diabetes mellitus (19.43 
versus 3.79%; p < 0.001), pregnancy induced hypertension (12.32 versus 2.36%; p < 
0.001), pre-eclampsia (8.76 versus 3.31%; p < 0.001), pre-term labor in less than 34-
week gestation (7.58 versus 3.55%; p < 0.001), cesarean section (36.72 versus 17.53%; p 
< 0.001), and instrumental deliveries (12.32 versus 5.21%; p < 0.001) than women of 
normal weight (Mandal et al., 2011).   
22 
 
 
 
A retrospective analysis found that obese women were 2.83 times more likely to 
experience GDM (95% CI: 2.74–2.92), 2.68 times more likely to have hypertensive 
disorders (95% CI: 2.59–2.77), and 1.82 times more likely to have a cesarean section 
(95% CI: 1.78–1.87) than women of normal weight.  The risk increased to 4.72 (95% CI: 
4.46–4.99) for GDM, 4.22 (95% CI: 3.97–4.49) for hypertensive disorders, and 2.60 
(95% CI: 2.46–2.74) in women with a BMI > 40 (Chung et al., 2012).  A second study 
had similar findings demonstrating an increase in risk related to hypertensive disorders.  
The risk for pregnancy-induced hypertension rose from 4.67 in obese women (95% CI: 
3.07–7.09) to 11.34 in morbidly obese women (95% CI: 6.80–18.86).  The risk for 
preeclampsia rose from 2.49 in obese women (95% CI: 1.29–4.78) to 3.4 in morbidly 
obese women (95% CI: 1.39–8.28) (Gaillard, Steegers, Hofman, & Jaddoe, 2011).  
Excess maternal weight also interferes with monitoring of fetal well-being and growth, 
and hinders prenatal diagnosis of fetal anomalies (Zozzaro-Smith, Gray, Bacek, & 
Thornburg, 2014).  
Significant differences were found in frequency of general anesthesia (6%, 0%, 
and 0%; p = .003), frequency of multiple attempts necessary for epidural placement (23, 
16, 2; p < .0001), anesthesia time required (132, 106, 94; p < .001), and anesthesia 
complications (12, 0, 0; p < .0001) in obese, overweight, and normal weight patients 
(Vricella, Louis, Mercer, & Bolden, 2010).  These same authors found that morbidly 
obese patients had more frequent epidural related systolic hypotension (16% versus 4%; p 
= .003) and diastolic hypotension (49% versus 14%; p = .002), and more prolonged (16% 
versus 5%; p = .006) and late fetal heart rate decelerations (26% versus 14%; p = .03) 
than those women who were not obese (Vricella, Louis, Mercer, & Bolden, 2011).  Nani 
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and Torres (2011) also found that episodes of hypotension were more frequent in obese 
mothers but further identified that the amount of crystalloid (1,298 ml versus 1,539 ml; p 
= .007) and vasopressor dose (5.87mg versus 7.70mg; p = .023) necessary to raise blood 
pressure to an acceptable level was increased in women with a BMI > 25 compared to 
those with a lower BMI. 
Postpartum.  In the postpartum period, increased risk of infection, atonic uterine 
hemorrhage, and weight retention have been noted.  One study found that women with 
excess body weight experienced surgical wound infection (16.6% versus 7.8% p = 
0.042), urinary tract infection (9.0% versus 2.2% , p = 0.004), and antibiotic use (12.3% 
versue 3.9%, p < 0.001) at higher rates than women of normal weight (Paiva et al., 2012).  
Another study found an increase in postpartum infection morbidities (3.79% versus 
9.95%; p < 0.001) between overweight and obese women (Mandal et al., 2011).  Yet 
another study found that the risk of atonic uterine hemorrhage in the postpartum period 
increased steadily as pre-pregnancy weight increased from normal to overweight, to 
obese (7.2%, 9.7%, 15.6%; p < 0.001) (Fyfe et al., 2012).  This risk was even higher for 
those women who required instrument delivery (e.g. forceps, vacuum, etc.), which is 
often necessary for vaginal deliveries in the obese population.  
While postpartum weight retention is concerning in all BMI categories, it is 
increased in overweight and obese women, and associated with an increased risk for 
development of lifelong obesity in both the mother and her offspring (Endres et al., 2015; 
Nehring, Schmoll, Beyerlein, Hauner, & von Kries, 2011).  Breastfeeding initiation and 
duration, which may be protective against increasing maternal and fetal BMI, have been 
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shown to decrease with increasing maternal BMI (Bever-Babendure, Reifsnider, 
Mendias, Moramarco, & Davila, 2015; Yann, Liu, Zhu, Huang, & Wang, 2014).   
Fetal and Neonatal Complications 
Elevated maternal BMI is also associated with fetal macrosomia; a term often 
used interchangeably with large-for-gestational-age (LGA; Whiteman et al., 2014).  A 
retrospective cohort study evaluating more than one million infants found that in relation 
to women of average BMI who did not have GDM (OR = 1), the relative risk for 
macrosomic infants ranged from 1.57 (95% CI: 1.54–1.60) in overweight women to 2.48 
(95% CI: 2.38–2.58) in women with class III obesity.  When considering women who 
had GDM, the risk increased from 1.47 (95% CI: 1.39–1.55) in women of normal weight 
to 2.46 (95% CI: 2.34–2.58) in overweight women and 5.12 (95% CI: 4.76–5.52) in 
obese women (Whiteman et al., 2014).  Macrosomia is an independent risk factor for 
several conditions including brachial plexus injury, congenital heart defects, facial nerve 
injuries, hypoglycemia, pre-term birth, and shoulder dystocia, all of which were elevated 
in overweight and obese women in this analysis.  This trend was evident both with and 
without GDM as a covariate (Whitman et al., 2014). 
A meta-analysis of more than ten thousand fetal deaths indicated that for women 
with a BMI of 20 (reference standard), 25 (overweight), and 30 (obese), absolute risks 
per 10,000 pregnancies were 76, 82 (95% CI: 76–88), and 102 (95% CI: 93–112) for fetal 
death; 40, 48 (95% CI: 46–51), and 59 (95% CI: 55–63) for stillbirth; 66, 73 (95% CI: 
67–81) and 86 (95% CI: 76–98) for perinatal death; 20, 21 (95% CI: 19–23), and 24 
(95% CI: 22–27) for neonatal death; and 33, 37 (95% CI: 34–39) and 43 (95% CI: 40–47) 
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for infant death.  This represents an increased risk of 1.21 per five-unit increase in 
maternal BMI (Aune et al., 2014).   
A retrospective analysis of 38,675 consecutive births indicated that the adjusted 
odds ratio for one-minute APGAR’s < 7 was increased by 31%, and that neonatal 
intensive care admission was increased by 38% in obese women compared to non-obese 
women (95% CI: 1.15–1.49; 95% CI: 1.22–1.56).  These elevated rates persisted when 
accounting for induced and spontaneous labor (Minsart, Buekens, DeSpiegelaere, & 
Englert, 2013).  Maternal obesity has also been found to be associated with an increased 
risk of structural anomalies including spina bifida, cardiovascular abnormalities, septal 
anomalies, cleft palate and lip, anorectal atresia, hydrocephaly, and limb reduction 
anomalies (OR 1.09–2.24; CI: 95%) (Stothard, Tennant, Bell, & Rankin, 2009).   
Further literature indicates that children born to overweight or obese mothers are 
at an increased risk for neurodevelopmental problems such as Attention Deficit 
Hyperactivity Disorder (ADHD), Autism Spectrum Disorders (ASD), eating disorders, 
and psychiatric disorders including anxiety, depression, and schizophrenia (Dodds et al., 
2011; Krakowiak et al., 2012; Rivera et al., 2015; Van Lieshout et al., 2011).  Other long-
term health problems include increased risk for asthma (Patel et al., 2011) and diabetes 
(Smith et al., 2008).     
Obesity Treatment 
The overall goal of obesity treatment is to reach and maintain a healthy weight 
(Montesi et al., 2016).  A weight loss of < 5% can produce positive changes in health 
(Jensen et al., 2014).  One study demonstrated that as little as a 10% difference in pre-
pregnancy BMI reduced the risk of preeclampsia, gestational diabetes, indicated preterm 
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delivery, macrosomia, and stillbirth by at least 10%, and that a 20–30% difference in 
BMI demonstrated reduced risks of cesarean section, shoulder dystocia, neonatal 
intensive care unit stay, and in-hospital newborn mortality (p < 0.05; Schummers et al., 
2015).  Treatment methods often depend on the patients’ level of obesity, overall health, 
and willingness to participate in a weight loss plan.  Modalities include increasing energy 
expenditure while decreasing energy consumption, weight loss medications, and bariatric 
surgery (restricting the size of the stomach, or bypassing a portion of the intestines).  
Balancing Energy Consumption and Use   
One of the most basic principles of weight loss is a reduction in  energy 
consumption (calories) and an increase in energy expenditure (physical activity).  The 
U.S. Department of Health and Human Services Dietary Guidelines for Americans 
(2015) indicate that energy consumption for women of childbearing age should range 
from 1800 – 2400 calories per day depending on age and activity levels.  
Recommendations for weight loss are 1200-1400 calories per day (Raynor & 
Champagne, 2016).  Though macronutrient restriction (carbohydrates, fats, and proteins) 
has proven successful in producing weight loss in certain populations, overall calorie 
restriction is more important than elimination of any specific type of macronutrient  
(Montesi et al., 2016).   
The U.S. Department of Health and Human Services (2008) maintains that 
physical activity is divided into baseline activities (those activities that are required as a 
part of day to day activities), and health enhancing physical activity (walking, jumping 
rope, dancing, lifting weights, and doing yoga).  They further purport that benefits are 
directly related to the amount of moderate health enhancing physical activity per week.  
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Their current recommendation is 150-300 minutes of moderate activity per week to 
obtain substantial health enhancing benefits.  
Though some studies indicate that educational interventions addressing these diet 
and physical activity recommendations alone result in weight loss (Klohe-Lehman et al., 
2006; Mendonca Rde & Lopes, 2012) and increased physical activity (Stadler, Oettingen, 
& Gollwitzer, 2009), typically effective programs combine dietary and physical activity 
recommendations with behavior strategies (Greaves et al., 2011; Montesi et al., 2016; 
Wadden et al., 2012). 
Weight Loss Medications 
Weight loss medications are generally only recommended for non-pregnant 
individuals with a BMI > 30 kg/m2 or > 27 kg/m2 with the presence of at least one co-
morbidity such as type 2 diabetes mellitus, hypertension, or dyslipidemia (Jensen et al., 
2014; Kushner, Apovian, & Fujioka, 2015).  Serious health consequences including 
psychiatric events, valvular disease, and pulmonary hypertension have led to the removal 
of several weight-loss medications from the market (Christensen, Kristensen, Bartels, 
Bliddal, & Astrup, 2007; Ioannides-Demos, Proietto, Tonkin, & McNeil, 2006).  Of those 
medications currently available by prescription, side effects include mood disorders, 
depression, anxiety, and suicidal thoughts; GI problems; kidney stones and liver 
problems; heart disease; and headache or dizziness (Kushner et al., 2015).  Typically, 
these medications are not covered by insurance and are not indicated for long-term use 
(Kushner et al., 2015).   
Though randomized controlled trials indicate the use of pharmacotherapies may 
result in increased weight loss compared to placebos, weight loss is generally not 
28 
 
 
 
sustained when therapy is discontinued if individual behavioral changes have not been 
modified (Ioannides-Demos et al., 2011; Kushner et al., 2015).  Because 49% of all 
pregnancies are unintended (Finer & Zolna, 2011), these medications should be avoided 
by women of childbearing age, or a reliable form of birth control should be used.   
Over-the-counter (OTC) dietary supplements are also marketed to improve weight 
loss success in shorter periods of time (Egras, Hamilton, Lenz, & Monaghan, 2011).  
Pillitteri et al. (2008) found that 33.9% of adults who initiated a weight loss attempt had 
used a dietary weight loss supplement.  A second study found that about 20.6% of 
women reported using weight-loss dietary supplements (Blanck et al., 2007).  These 
supplements are not classified as drugs, do not require Food and Drug Administration 
(FDA) approval (USFDA, 2014), and have limited data on their safety and efficacy.  
Long-term success requires changes in nutrition and physical activity behavior (Egras et 
al., 2011).  
Bariatric Surgery 
Bariatric surgery is generally reserved for those with a BMI > 40 kg/m2 or > 35 
kg/m2 with co-morbidities, who have failed to lose weight by other means, are 
psychologically stable, and able to make diet, exercise, and behavioral changes necessary 
to maintain long-term success (NIH, 2016).  Madura and DiBaise (2012) examined the 
pros and cons of bariatric surgery.  The pros include: initial and possibly sustained weight 
loss, resolution of obesity-related comorbidities, improved mortality, reduction of 
obesity-related health risks, improved quality of life, and psychosocial benefits.  The cons 
are also numerous.  Individuals may experience multiple complications that include: 
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bleeding, infection, gastrointestinal leaks, diarrhea, blood clots, malabsorption of 
vitamins and minerals, strictures, and hernias depending on the selected bariatric method.   
The amount of weight loss and maintenance of weight loss following bariatric 
surgery is difficult to track due to large numbers of individuals lost to follow-up.  The 
literature that is available varies considerably and is related to the selected procedure and 
individual adherence.  One study indicated a 14% weight regain of more than 10kg 
within five years post-op (Langer et al., 2013).  Madura and DiBaise (2012) show that 
some methods have a 10-year success rate of only 54%.   
The risk of pregnancy complications following bariatric surgeries is difficult to 
ascertain, and depends on the surgical method.  It is believed that though the overall risk 
for obesity-related complications is reduced compared to pre-procedure weight, they are 
still higher than for non-obese women (Vrebosch, Bel, Vansant, Guelinckx, & Devlieger, 
2012).  The risk for small-for-gestational-age infants, pre-term birth (Johansson et al., 
2014; Kjaer et al., 2013; Roos et al., 2013; Vrebosch et. al, 2012), and perinatal mortality 
remain high (Johansson et al., 2015).  Research indicates that the rate of weight loss is 
slower, and the rates of weight regain are higher if lifestyle modifications related to diet 
and exercise are ignored (Zalesin et al., 2010).   
Despite the success of these medical interventions, research demonstrates that 
including nutrition and physical activity behavior change techniques (goal setting, self-
monitoring, and stimulus control) result in improved maintenance of weight loss, and 
increased amounts of weight loss (Greaves et al., 2011; Ioannides-Demos et al., 2006; 
Zalesin et al., 2010).  In 2009, the Academy of Nutrition and Dietetics (formerly the 
American Dietetic Association) indicated that successful weight management required a 
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life-long commitment to healthy lifestyle behaviors, healthy eating, and physical activity 
(Seagle, Strain, Markris, & Reeves, 2009).  Recognizing this, the 2013 Obesity 
Guidelines indicate that an effective weight loss intervention plan should include a 
moderately reduced calorie diet, a program of increased physical activity, and the use of 
behavioral strategies to facilitate adherence to diet and activity recommendations (Jensen 
et al., 2014).     
Behavior Change and the Transtheoretical Model 
According to the transtheoretical model (TTM), there are five stages of change 
that represent individual readiness to make behavioral changes.  These stages of change 
and movement between them were defined and explained in chapter one.  The TTM 
indicates that an individual’s readiness to make changes in behavior is dependent on 
processes of change that shift decisional balance and improve self-efficacy.  
Shifting Decisional Balance 
Perception of risk.  Increasing perceived advantages (pros) and decreasing 
perceived disadvantages (cons) of changing behavior is associated with increased 
readiness to change, and progression through the SoC (Di Noia & Prochaska, 2010).  One 
mechanism by which a shift in DB may be encouraged is through an increase in personal 
threat perception (Moore, Harris, & Wimberly, 2010).  
Researchers and professional organizations tend to agree that education is 
necessary to raise awareness of pregnancy risks associated with obesity and that there is a 
significant need for prenatal nutritional counseling (Brooten, Youngblut, Golembeski, 
Magnus, & Hannan, 2012; Cardozo et al., 2013).  The evidence suggests that overweight 
and obese adults are more likely to diet (74% versus 52%), exercise (44% versus 34%), 
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or pursue both (41% versus 30%, p < 0.01) if the health care provider will open a weight-
related discussion (Yaemsiri, Slining, & Agarwal, 2010).  Yet, the literature indicates that 
only 36.2% of non-pregnant women receive weight-related counseling at preventive 
visits (Yamamoto et al., 2014).  Subsequently, women are not aware of obesity-related 
pregnancy complications (Cardoza et al., 2013; Chuang et al., 2010; Herring et al., 2010; 
Kominiarek, Vonderheid, & Endres, 2010; Nitert et al., 2011), nor are they likely to delay 
pregnancy based on their weight status (Chuang et al., 2010).  Cardoza et al. (2013) 
surveyed 207 women between the ages of 18 and 70, and found that while women were 
generally aware of the increased risk of diabetes (79.1%), high blood pressure (74.2%), 
and heart disease (73.3%), there was limited understanding of the risk of obesity as it 
relates to miscarriage (37.5%), irregular periods (35.8%), infertility (33.9%), cesarean 
section (30.8%), breast cancer (28.0%), birth defects (23.7%), stillbirth (14.1%), and 
endometrial cancer (18.1%).   
Body weight misperceptions.  Correcting body weight misperceptions may also 
encourage a shift in DB.  Evaluation of the National Health and Nutrition Surveys 
(NHANES) III data indicated a decrease in the percentage of overweight women who 
perceived themselves as overweight between the 1988–1994 (84%) and the 1999–2004 
(78%) study periods (Johnson-Taylor et al., 2008).  When reporting body weight, 
overweight and obese women tend to underestimate weight by approximately 1.52kg (+ 
3.21kg; p = 0.006) and overestimate height by 2.31cm (+ 2.94cm; p = 0.0000) (Ciarapica, 
Mauro, Zaccaria, Cannella, & Polito, 2010).  Siu, Turnbull, and Dodd (2013) found that 
of 442 women, 70.1% underestimated their weight.  Overweight and obese women were 
significantly more likely to underestimate their weight.  Women who incorrectly 
32 
 
 
 
identified their BMI were significantly more likely to have higher gestational weight gain 
(p < 0.001).  Women who underestimate their weight also have a reduced intention to 
initiate weight loss activities (Duncan et al., 2011; Wachsberg, Feinglass, Williams, & 
O'Leary, 2011), and a reduced perception of adverse health consequences (Darlow, 
Goodman, Stafford, Lachance, & Kaphingst, 2012).    
There is little empirical evidence addressing the impact of interventions that 
correct body weight misperceptions on initiation of weight loss activities.  Preliminary 
research indicates that brief behavioral interventions improve body image misperceptions 
in women with high levels of body shape concerns (Shafran, Farrell, Lee, & Fairburn, 
2009), and that correction of body image may enhance eating self-regulation in 
overweight women (Carraca et al., 2011).   
Weight-loss Self-efficacy 
The literature is mixed regarding the significance of self-efficacy in weight-loss.  
Some studies have demonstrated that high levels of pre-treatment self-efficacy have a 
strong influence on individuals’ attempts to lose weight  (Baranowski, Cullen, Nicklas, 
Thompson, & Baranowski, 2003; Prochaska et al., 1994), dieting behavior, physical 
activity, and weight loss (Gallagher, Jakicic, Napolitano, & Marcus, 2006; Linde et al., 
2006; Shin et al., 2011).  Other studies have found that pre-treatment self-efficacy 
showed no association with weight loss (Byrne, Barry, & Petry, 2012; Linde et al., 2007; 
Martin, Dutton, & Brantley, 2004), or an inverse association with weight loss (Fontaine 
& Cheskin, 1997; Martin, Dutton, & Brantley, 2014).  In other studies, changes in diet 
self-efficacy have demonstrated higher predictability of weight loss than baseline 
measures alone (Bas & Donmez, 2009; Byrne, et al., 2012; Warziski, Sereika, Styn, 
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Music, & Burke, 2008).  Goal setting, time management, and self-monitoring of weight, 
diet, and physical activity have been identified as consistent predictors of successful 
weight loss outcomes in the obesity literature (Armstrong et al., 2011, Olander, Fletcher, 
Williams, Atkinson, Turner, & French, 2013; Prestwich et al., 2014; Samdal, Eide, Barth, 
Williams, & Meland, 2017; Teixeira et al., 2015).  
Goal setting.  Successful pursuit of goals can enhance self-efficacy (Bandura, 
1977; Batsis et al., 2009; McAuley & Blissmer, 2000; Stretcher et al., 1995).  Because 
goal setting is often implemented with other strategies, it is difficult to determine whether 
goal setting is independently responsible for any changes in behavior.  A literature review 
examining goal setting as a component of community based behavior change 
interventions targeting diet and physical activity found that goal setting may be useful in 
eliciting changes in behavior (Pearson, 2012).  One more recent study indicated that 
though overweight and obese people were less likely to set weight loss goals, those who 
did had an increased likelihood of achieving clinically significant weight loss (p < 0.001) 
with the odds ratio for weight loss > 10% at 12 months being 10.3 (95% CI: 9.7–11.1; p < 
0.001) (Avery, Langley-Evans, Harrington, & Swift, 2016).  When used, goals should be 
specific, behavior-focused, and challenging yet attainable (Strecher et al., 1995).      
Self-monitoring.  Self-monitoring is the process of recording weight, dietary 
intake, and physical activity to increase individual awareness of current behaviors 
(Butryn, Webb, & Wadden, 2011).  This technique has been described as the cornerstone 
of behavioral treatment for weight loss (Berkel, Poston, Reeves, & Foreyt, 2005; 
Fabricatore, 2007).  Paper diaries have been the traditional method for self-monitoring of 
behavioral activities.  However, the development of electronic tracking programs 
34 
 
 
 
(computer-based systems and smartphone applications) has taken self-monitoring to a 
new level.  These modern technological programs offer participants direct and immediate 
feedback regarding adherence to dietary and physical activity modalities.  This allows for 
immediate decision-making and subsequent adjustment of behavior.  Recent research 
indicates that the use of this new technology may encourage increased tracking, which 
results in better adherence to interventions, and greater weight loss than use of paper 
diaries (Burke et. al., 2011; Anton et al., 2012; Conroy, et al., 2011; Burke et al., 2012).   
Self-weighing.  Three systematic reviews concluded that increased frequency of 
self-weighing is associated with greater weight loss and reduced weight gain (Burke et 
al., 2011; Van Wormer, French, Pereira, & Welsh, 2008; Zheng et al., 2015).  Laitner, 
Minski, and Perri (2016) evaluated the role of self-monitoring in weight loss activities 
during phase one (six-month intervention), and phase two (12-month extended care 
period) of a weight loss study of 167 obese women.  During phase one, there were no 
differences in self-monitoring frequency.  During phase two, self-monitoring was directly 
related to increased weight loss and decreased weight gain (Laitner et al., 2016).  Oshima, 
Matsuoka, & Sakane (2013) found that those weighing twice per day had a significantly 
higher weight loss than those weighing daily (1.0 ± 1.4 kg versus 2.7 ± 2.1 kg, p < 0.05), 
and that the proportion of those who lost > 5% of the pre-program weight was higher in 
the twice daily group (28.6% versus 3.6%, p < 0.05).   
Diet and physical activity.  A review of the literature demonstrates a positive 
relationship between the frequency and amount of dietary and physical activity self-
monitoring, actual physical activity, and weight loss (Burke, 2011; Conroy et al., 2011; 
Lombard, Deeks, Jolley, Ball, & Teede, 2009; Obbagy & Essery, 2012).   Daily diet and 
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activity recording are associated with increased physical activity self-efficacy (Gleeson-
Kreig, 2006) and increased dietary self-efficacy (Yancy & Boan, 2006). 
Social support (SS).  Social support consists of those resources and interactions 
with others that may help people cope with a problem.  The evidence indicates that social 
support enhances feelings of control and confidence (Wolfe, 2004), and leads to 
increased program adherence (Kiernan et al., 2012) increased weight loss, and improved 
long-term maintenance of weight loss (Elfhag & Rossner, 2005; Gallagher et al., 2006; 
Parham, 2013; Wing & Jeffery, 1999).     
Kiernan et al. (2012) found that women who experienced frequent family support 
were more likely to lose > 5% of their initial body weight at six months (71.6%; p = 
.0003) than women who had infrequent family support (45.7%; p = .0003).  Wing and 
Jeffery (1999) compared the use of social support activities in groups where participants 
were individually recruited, and groups where participants were recruited with friends.  
Measures used to improve social support included inter- and intra-group activities, 
exchange of telephone numbers, and weekly telephone calls from individuals within the 
group to offer support.  The results of this study indicated that those participants who 
were recruited with friends and had the social support intervention had a 95% program 
completion rate compared to only 75%–83% for the other groups (p = .048).  In addition, 
this study found that participants who were recruited with friends lost more weight (8.7 
kg compared to 5.8 kg), and maintained the weight loss upon follow-up appointments  
(66% compared to 24%) (Wing & Jeffery, 1999).  Though this is an old study, it offers 
valuable information regarding recruitment strategies and the use of social support in 
weight loss behavioral change.   
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The internet is emerging as an additional mode of social support, as a result 
numerous internet-based weight loss communities have appeared.  Social support through 
chat rooms and personal communication seems to be a prominent characteristic (Hwang 
et al., 2010).  Social support themes reported by online forum users include 
encouragement and motivation (87.6%) followed by information (58.5%) and shared 
experiences (42.5%).  Respondents noted convenience, anonymity, and non-judgmental 
interactions as cherished features of internet-mediated support (Hwang et al., 2010).   
Although short-term benefits of behavioral weight loss interventions have been 
encouraging, results for maintaining weight loss for extended periods have been mixed.  
Thus, there is a critical need for improved models of behavioral change that can be 
delivered with relative ease, and sustained over an extended period of time.  As a result, 
the inclusion of technology with traditional behavior change strategies merits 
consideration.   
Motivational Interviewing   
Motivational interviewing (MI), a counseling technique that elicits self-
motivating statements from study participants, has also proven effective in shifting DB 
and enhancing individual’s motivation to change behavior (Miller & Rolnick, 2013).  
This technique, which uses reflective listening, summarizing, shared decision making, 
and goal setting, is emerging as an effective intervention to increase self-efficacy and 
enhance weight loss in overweight and obese patients (Armstrong et al., 2011; Miller & 
Rolnick, 2013).  When used correctly, motivational interviewing can assist individuals 
with self-identification of the pros of behavioral change, increasing motivation for 
change, and decreasing resistance, resulting in a DB shift.  It is theorized that the more 
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clients are encouraged to think or talk about changes in their behavior the more likely 
they are to consider initiation of behavioral change.  
Studies using motivational interviewing in conjunction with other behavioral 
change techniques have mixed results.  Motivational interviewing has been tested in one-
on-one interventions as well as in-group sessions.  A recent review of the literature 
indicates that of 24 adult randomized controlled trials, nine (37.5%) reported significant 
weight loss at post-treatment assessment for the MI group compared to the control group.  
Thirteen studies (54.2%) indicated that MI patients lost at least 5% of their body weight 
(Barnes & Ivezaj, 2015).  Efficacy is hard to ascertain because so much relies on the 
individual participants and the interviewer.  The need for additional information 
regarding the use of this tool in weight loss, and particularly in weight loss in women 
merits consideration when designing a program of study.   
Processes of Change 
 Though there is evidence to support the efficacy of each suggested intervention 
independently, research indicates that a multidimensional approach to weight loss is more 
effective than any single intervention, producing increased weight loss and better long-
term weight loss maintenance (Greaves et al., 2011).  Several programs have proven 
effective over the years at initiating weight loss behavior change, and subsequent actual 
weight loss.   
Diabetes prevention program.  The Diabetes Prevention Program (DPP) was a 
large multicenter clinical research study designed to investigate the efficacy of lifestyle 
changes in preventing or delaying diabetes (Knowler, Barrett-Connor, Fowler, & 
Hamman, 2002).  This three group design compared the effect of 1) an intensive lifestyle 
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modification intervention, 2) a standard lifestyle modification, and 3) standard lifestyle 
modification plus the prescription drug metformin (Knowler et al., 2002).  The standard 
lifestyle modification groups received one individual informational session lasting 20–30 
minutes in which participants were told to reduce weight, increase physical activity, and 
follow the food pyramid guide.  The intensive lifestyle modification group was provided 
with 16 empirically based individual counseling sessions lasting 30 minutes to one hour 
over a 26-week period.  These sessions were directed toward promoting diet, exercise, 
and behavior modification.  Initial results from the study revealed that by the end of 24 
weeks—50% of those who participated in the intensive lifestyle intervention achieved 
their weight loss goal—and 75% were meeting the physical activity recommendation.  In 
addition, this group had greater decreases in caloric intake and fat intake compared to 
both standard lifestyle groups (Knowler et al., 2002).  This study has evolved into a 
national program supported by the CDC and is the basis for the development of multiple 
interventions created for various populations.  The primary disadvantages mentioned in 
the literature are the time intensive nature of the intervention and the expense.  
Considering health care providers cite a lack of time as a primary barrier to pre-
conception counseling, a more time-efficient model must be identified. 
Weight-wise program.  Weight Wise is a 16-week, group-based behavioral 
weight loss program designed for women.  This program—developed and piloted from 
2005 to 2007—focuses on setting achievable goals, building weight loss self-efficacy, 
and providing opportunities for problem-solving and social support (Samuel-Hodge et al., 
2009).  The program emphasizes the Dietary Approaches to Stop Hypertension (DASH) 
eating plan and encourages moderate caloric restriction and moderate exercise.  Key 
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components of this program include weekly contact with participants, social support, 
motivational interviewing, and behavioral change techniques such as goal setting and 
self-monitoring.  All intervention materials, including the leader’s guide and participant 
materials are available for open access on the internet.   
 This program is an adaptation of the Diabetes Prevention Program (DPP) for 
which there exists strong evidence of effectiveness in improving health behaviors and 
reducing weight.  The main difference between the two programs is that the DPP is 
presented in an individual format whereas the Weight Wise intervention is a group-based 
community project.  Initial testing of the intervention demonstrated a 65% average 
session attendance, 88% completion, and a significant between-group difference in 
weight loss (9.5 lbs.; p < 0.0001) (Samuel-Hodge et al., 2009).  In addition, intervention 
group participants had greater reductions in body fat and blood pressure as well as 
improvements in diet and exercise compared to the control group.  These findings 
indicate that individual-level interventions adapted to a group format may remain 
effective in changing behavior and reducing weight.  Evidence-based strategies 
incorporated into this program include social support, goal setting, self-monitoring, and 
increasing motivation.     
 Though both of these studies were effective in changing behavior and stimulating 
weight loss, the frequency of contact and long sessions may make implementation in the 
primary care environment problematic.  A program that utilizes similar information but 
requires less frequent face-to-face contact and shorter meetings may be equally effective 
but more appropriate for primary care providers with limited time and resources.   
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Multidimensional studies in women of childbearing age.  A review of 
randomized controlled studies using multidimensional BWL interventions in women of 
childbearing age to encourage weight loss prior to pregnancy, to limit weight gain during 
gestation, and to promote weight loss following pregnancy demonstrated mixed results.  
Those studies that were directed at pre-conception intervention demonstrated increased 
weight loss in the intervention group when compared to the control group (Hillemeier et 
al., 2008; Lombard, et al., 2010; Moran et al., 2011; Weisman et al., 2011).  Participants  
showed increased self-management of diet and physical activity, improved weight 
management self-efficacy (Lombard et al., 2010), and self-efficacy in eating healthy 
foods (Weisman et al., 2011).   In addition, one study found that women from the 
intervention group who became pregnant in the months following the intervention gained 
less weight during pregnancy than the control group (23.8 pounds compared to 34.2 
pounds; p = 0.138) (Weisman et al., 2011).   
These studies were community-based self-management interventions that took 
place in-group settings.  Interventions included four to six sessions lasting one to two 
hours delivered over a period of four weeks to 12 weeks.  The content of the intervention 
varied greatly; however, information commonly included diet, exercise, and behavioral 
change activities such as self-monitoring and goal setting.  Control groups received 
standard care.  This research demonstrates that short-term, low intensity, self-monitoring 
interventions delivered at the community level or individually may be effective in 
producing weight loss prior to pregnancy (Lombard et al., 2010; Moran et al., 2011). 
Studies designed to limit gestational weight gain have mixed results.  Some 
showed decreased weight gain in women who participated in the intervention compared 
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to women in the control group (Phelan et al., 2011; Quinlivan, Lam, & Fisher, 2011; 
Rosenbloom et al., 2012; Vesco et al., 2014), an increased return to pregravid weight at 
six months postpartum (Phelan et al., 2011) and decreased calories, fat, saturated fat, and 
cholesterol intake when compared to the control group (Hui et al., 2012).  Others 
demonstrated changes in dietary behavior and exercise, but no difference in gestational 
weight gain between intervention and control groups (Guelinckx, Devlieger, Mullie, & 
Vansant, 2010; Jackson, Stotland, Caughey, & Gerbert, 2011).   
As with the pre-conception studies, many of these were community-based and 
generally lasted the duration of the pregnancy.  Intervention techniques and content 
varied; however, they generally covered diet, exercise, and behavioral change 
interventions.  One study used an interactive computerized video doctor counseling tool 
in an attempt to improve self-reported diet and exercise in pregnant women (Jackson et 
al., 2011).  The video doctor intervention was accessed during routine prenatal visits in 
the provider’s office.  This intervention resulted in a statistically significant increase in 
exercise (+28 minutes/week), as well as intake of fruits and vegetables (+0.4 
servings/day), whole grains (+0.7 servings/day), fish, avocado and nuts (+0.7 
servings/week).  Additionally, the intervention resulted in decreased intake of sugary 
foods (-0.4 servings/day), refined grains (-0.5 servings/day), high fat meats (-0.7 
servings/week), fried foods (-0.7 servings/week), solid fats (-0.6 servings/week), and fast 
food (-0.5 servings/week) in the intervention group compared to no significant changes in 
any of these aspects in the control group (Jackson et al., 2011).  The results of this study 
indicate that interventions provided via the internet, or other online technology might be 
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effective in assisting individuals with changes in their diet and physical activity 
behaviors.  
A second study used a three-group randomization to test the effect of an 
intervention on nutritional habits and physical exercise on pregnant women (Guelinckx et 
al., 2010).  One group was provided nutritional advice with a brochure; a second group 
received a brochure and lifestyle education from a nutritionist, and the control group 
received standard care.  Both intervention groups showed positive dietary changes 
(decreased fat intake and increased protein intake) compared to the control group; 
however, weight loss was not statistically significant between any of the groups 
(Guelinckx et al., 2010).   
Healthy Moms (Vesco et al., 2014) was a randomized trial of 114 obese women, 
which tested the use of weight management techniques that have been shown to be 
effective in non-pregnant adults—calorie goals, advice to maintain weight within 3% of 
randomization, DASH dietary pattern, and weekly group meetings.  This trial 
demonstrated reduced weight gain in the intervention group from randomization to 34-
weeks gestation (5.0 kg. 8.4 kg; 95% CI: -5.1–1.8), and from randomization to two weeks 
postpartum (-2.6 versus +1.2 kg, 95% CI: -5.9–1.7).  
Liu, Wilcox, Whitaker, Blake, and Addy (2016) conducted a pilot study with 16 
women < 18 weeks gestation.  The intervention group participated in a program that 
included an individual counseling session with personalized feedback regarding 
recommended gestational weight gain, followed by eight group sessions alternated with 
telephone counseling.  Participants were taught how to use behavioral skills (goal setting, 
self-monitoring, and social support) to increase self-efficacy and identify high-risk 
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situations.  Though results should be considered with caution, the study demonstrated 
promise with less total weight gain during pregnancy, smaller weekly weight gain during 
the second and third trimesters (0.89 lbs. versus 0.96 lbs.), and a lower likelihood of 
exceeding weight gain recommendations (56.3% versus 65.8%).   
The LIMIT trial (Dodd et al., 2014) randomized 2,212 overweight and obese 
women to a lifestyle advice group that received a tailored intervention including diet and 
exercise advice, goal setting, self-monitoring, and social support, as well as a standard 
care group.  In contrast to Vesco et al. (2014), they did not find any significant 
differences in total gestational weight gain, or in the CI proportion of women whose 
weight gain was below, within, or exceeded IOM recommendations. 
A review of six randomized controlled trials identified that a combination of diet 
and exercise were effective in promoting weight loss following pregnancy (Amorim, 
Linne, & Lourenco, 2007).  Liu et al.’s (2016) pilot study found that their intervention 
not only resulted in reducing gestational weight gain, but at 12-weeks postpartum, half of 
the study participants were back to their pre-pregnancy weight or lower, and only 35% of 
participants had retained > 5 pounds.  Two more recent studies indicated that a 
postpartum intervention did not result in any statistically significant differences between 
the intervention or control groups (Bertz et al., 2012; Ostbye et al., 2009).  The authors 
suggest that perhaps this was because mothers were too busy during the postpartum 
period to focus on weight loss.   
Summary 
Obesity is a complex, multifactorial condition in which excess body fat increases 
maternal and fetal health risks.  Data indicate that the prevalence of overweight and obese 
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women is high in the U.S.  The consequences are dire for overall health, reproductive 
health, and long-term health of these mothers and their offspring.  Prevention and 
treatment of this chronic condition have been identified as a research priority crucial for 
individual and social health.  Though changes in diet and physical activity, 
pharmacologic interventions, and bariatric surgery are all effective in promoting some 
degree of short-term weight loss, the inclusion of behavioral change interventions and 
lifestyle modifications have proven necessary to promote maximum initial weight loss 
and to maintain long-term weight loss regardless of treatment modality.  Motivational 
interviewing, self-monitoring, and social support are all modalities that have proven 
effective in creating the shift in decisional balance and improvement in weight loss self-
efficacy, which is necessary to increase individuals’ readiness to change weight loss 
behavior and encourage weight loss behavioral change activities.   
Research indicates that, in most circumstances, simply providing information is 
not enough to stimulate changes in individual’s lifestyle behavior.  It is theorized that 
provision of information regarding the dangers that obesity poses to reproductive health 
will initiate a shift in weight loss DB, encourage progression to a higher weight loss stage 
of change, and create a teachable moment for weight loss strategies in obese women of 
childbearing age.  No studies were found that addressed the impact of an educational 
intervention regarding knowledge of obesity-related pregnancy complications on the 
perception of pregnancy risk, readiness to change weight loss behavior, or actual changes 
in lifestyle behavior.  Development, implementation, and testing of an intervention 
designed to improve knowledge, shift DB, and enhance readiness to change weight loss 
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behavior could lay the foundation for the development of a clinical protocol for 
addressing pre-conception obesity. 
 
 
  
 
 
CHAPTER III 
 
METHODOLOGY 
This section presents the methodology used for the pilot study.  The study used a 
two-group, randomized, pre-test, post-test, experimental design to test acceptability and 
feasibility as well as to estimate the efficacy of a transtheoretical model-based behavior 
change intervention in overweight and obese women of childbearing age.  Primary 
outcomes included changes in perception of pregnancy risk, changes in readiness to 
change nutrition and physical activity behaviors, and changes in perceived nutrition and 
physical activity self-efficacy.  Secondary outcomes were actual changes in nutrition and 
physical activity behaviors.  The purpose of this chapter is to describe the methodology 
used for this pilot study.  A detailed discussion of the research design, study setting, 
sample, protection of human subjects, instruments, procedures and data analysis plan is 
presented.  
Design 
 A two-group pre-test, post-test study design was used to pilot test an intervention 
delivered to overweight and obese women to determine if the empirically-based 
intervention would result in increased perception of pregnancy risk, enhanced readiness 
to change weight loss behaviors, improved weight-loss self-efficacy, and actual self-
reported changes in diet and physical activity behavior.  The design has been developed 
to answer the following research questions and hypotheses. 
 
  
 
 
Research Question One 
What is the expected effect size for changes in perception of pregnancy risk, 
readiness to change nutrition and physical activity behaviors, physical activity and 
nutrition self-efficacy, dietary energy, fat, protein and carbohydrate consumption, and 
physical activity when comparing two experimental groups (treatment group:  healthy 
pregnancy intervention, and control group: standard care) following completion of the 4-
week intervention (T2) and two weeks after completion of the intervention (T3)?   
Hypothesis One.  Overweight and obese women who receive the HPI will 
demonstrate a significantly greater improvement in perception of pregnancy risk from T1 
to T2, and T1 to T3 than those who do not receive the intervention.  
Hypothesis Two.  Overweight and obese women who receive the HPI will 
demonstrate a significantly greater improvement in physical activity and nutrition self-
efficacy (PANSE) from T1 to T2, and T1 to T3 than those who do not receive the 
intervention.   
Hypothesis Three.  Overweight and obese women who receive the HPI will 
demonstrate a significantly greater improvement in readiness to change weight loss 
behavior (URICA) from T1 to T2, and T1 to T3 than those who do not receive the 
intervention.  
Hypothesis Four.  Overweight and obese women who receive the HPI will 
demonstrate a significantly greater improvement in dietary behavior (DHQ*Web) and 
physical activity behavior (IPAQ) from T1 to T3 than those who do not receive the 
intervention. 
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Research Question 2 
What is the feasibility of an empirically-based intervention designed to improve 
perception of pregnancy risk, readiness to change weight loss behaviors, weight-loss self-
efficacy, diet and physical activity behavior?  
Research Question 3 
What is the acceptability of an empirically-based intervention designed to 
improve the perception of pregnancy risk, readiness to change weight loss behaviors, 
weight-loss self-efficacy, diet and physical activity behavior?  
Setting 
 The setting for this pilot study was a small community in Central Georgia.  
Initially, recruitment was centered within a 30-mile radius of the college, and all 
meetings were to be held in a private faculty office on campus.  Participant on-campus 
parking became problematic and, following Institutional Review Board (IRB) approval, 
meeting locations were expanded to include community settings of the participants 
choosing.  Expanded options for meeting locations allowed for an expansion of the 
recruitment radius to 60 miles from the college campus.     
Sample 
A convenience sample of overweight and obese women of childbearing age (18 to 
44 years old) were recruited.  Additional inclusion criteria consisted of the ability to read 
and write English, the capacity to participate in self-monitoring activities, and access to a 
reliable form of transportation to attend scheduled meetings.  Initially, it was expected 
that only women who were planning pregnancy in one to three years would be included.  
Because approximately 50% of all pregnancies are unplanned, it is difficult to capture 
49 
 
 
 
those “trying” to become pregnant.  In addition, the IOM recommends that all overweight 
and obese women of childbearing age be counseled regarding obesity-related pregnancy 
risk and weight reduction techniques (IOM, 2009).  Based on this information, all women 
with pregnancy intention were considered.  Exclusion criteria included current 
pregnancy, current participation in a weight loss program, self-reported weight loss of 10 
pounds or more in the last two months, a serious (self-reported) or unstable medical 
condition that may prohibit physical activity, or a current mental illness (self-reported), 
which may interfere with consent and/or questionnaire completion, and permanent 
sterilization (tubal ligation or hysterectomy).  Notably, participants reporting a confirmed 
pregnancy during the study would have been removed from the study; however, none 
were reported.   
 Small sample sizes are appropriate for testing new disease management 
interventions.  Recommendations range from 24 to 50 participants for a two group 
comparison (Julios, 2005; Lancaster, Dodd, & Williamson, 2004; Moore, Carter, Nietert, 
& Stewart, 2011; Sim & Lewis, 2012).  An initial sample size of 24 was identified (12 
intervention participants, and 12 control participants).  High attrition levels are common 
in weight-loss intervention studies with some reviews indicating between 30% and 60% 
(Douketis, Macie, Thabane, & Williamson, 2005).  To ensure an adequate final sample 
size and account for possible attrition, 30 women (15 intervention and 15 control) were 
enrolled in the study. 
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Protection of Human Subjects 
 Prior to collecting data, IRB approval was obtained from Georgia State University 
(GSU) and GCSU (See Appendix A and B).  Because data analysis continued at the one-
year point, a continued IRB application was sought and approved (See Appendix C).   
Prior to informed consent, details of the research project including time points of 
contact, study design, study commitment, and remuneration were explained.  Following 
this explanation, women were allowed an opportunity to ask questions and were given 
sufficient time to consider participation before they gave consent.  If they were still 
interested in participating, contact information was obtained, and a Qualtrics hyperlink to 
an electronic informed consent form (See Appendix D) was emailed to them from a 
secured e-mail address.  Qualtrics maintains a high level of security, is password-
protected, allows for SSL encryption, and is used by many university and government 
entities.  Participants were asked to sign the informed consent electronically and 
encouraged to keep a copy of the informed consent form for their personal records.   
Following receipt of informed consent, anonymity was protected by assigning 
randomly coded participant numbers.  These participant numbers were used when 
completing the study questionnaires both in Qualtrics and if paper copies were necessary.  
A master list containing participant names, addresses, phone numbers, email addresses, 
and participant number was maintained by the student PI.  This list was necessary to 
assure completion of questionnaires at T1, T2, and T3, to send reminder notices to those 
who missed appointments, maintain records of payment, and for contacting participants 
during the study.  To assure confidentiality, the master list was kept in a locked and 
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secure location separate from other study material.  Only the student PI had access to this 
master list.  The list was shredded 30 days after completion of data analysis.   
Participation was voluntary, and participants were allowed to withdraw from the 
study at any time without consequence.  This study carried no additional risk that 
participants would not encounter in normal everyday life.  Since research indicates that 
obesity poses a tremendous risk to maternal and offspring health, study participants 
randomized to the control group were offered an opportunity to participate in the 
intervention after data collection was complete.  Only aggregated data (no personal 
information) has been or will be published.  All data and study materials will remain in 
the possession of the student PI for a period of five years at which time all information 
will be destroyed (shredded) by the researcher. 
Healthy Pregnancy Intervention 
The Healthy Pregnancy Intervention (HPI) was a four-week behavioral change 
intervention provided to individuals randomly assigned to the intervention group.  The 
primary goal of the HPI was to improve individual perceptions of obesity-related 
pregnancy risk and to enhance nutrition and physical activity self-efficacy, which should 
result in a shift in weight loss decisional balance represented by enhanced weight loss 
readiness to change and subsequent implementation of a healthy diet and physical activity 
behaviors.  This was accomplished by enhancing understanding of maternal and fetal 
consequences of pre-conception overweight and obesity (consciousness raising), 
encouraging self-exploration of the need to change lifestyle behavior with motivational 
interviewing (dramatic relief and consciousness raising), and providing participants with 
the knowledge and tools necessary to change behavior (environmental reevaluation).  The 
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HPI consisted of three components: a face-to-face meeting, online educational modules, 
and telephone/text message/email booster notifications.  An Investigator Handbook with 
study materials can be located in Appendix E.  The Intervention Participant Handbook 
including all electronic and paper participant handouts can be located in Appendix F. 
Face-to-Face Meeting 
 Following informed consent, collection of baseline data, and verification of 
eligibility, those randomized to the intervention group participated in the first aspect of 
the intervention.  This face-to-face meeting was originally designed to take place in a 
private office located in the Parks Memorial building on the campus of GCSU in 
Milledgeville, Georgia.  Because on-campus parking became a barrier to participation, 
meeting locations were expanded to include public places of the participants choosing.  In 
keeping with the expected length of a typical visit with a primary care provider, this 
meeting lasted approximately 20-30 minutes (Hing, Rui, & Palso, 2013).  Transcripts for 
this meeting can be located in the Investigator Handbook (Appendix E).     
The goal of this meeting was to enhance readiness to change related to weight loss 
behaviors (diet and physical activity) by increasing personal perceptions of the benefits 
(pros) of lifestyle behavioral change and decreasing perceived disadvantages (cons) of 
making these changes.  Information was developed and presented by the student PI in a 
discussion format using motivational interviewing to encourage participant reflection.    
Handouts were used to deliver information related to BMI and maternal and 
neonatal complications associated with excess maternal weight.  BMI handouts were 
based on the World Health Organization’s [WHO] classification information (WHO, 
2013).  Handouts related to maternal and neonatal complications associated with excess 
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maternal weight were based on empirical data from various peer-reviewed research 
articles.   
Online Educational Modules  
The second component was a series of eight online modules delivered in an 
asynchronous environment during weeks one through four of the intervention.  It was 
estimated that each module would take approximately 20 minutes for participants to 
review.  A review schedule with hyperlinks to each module was included in the 
intervention participant handbook and was emailed to each participant for easy access.  
Module review was scheduled to begin after the initial face-to-face meeting, and to be 
completed prior to the scheduled booster telephone call during week 5.    
This online component was delivered via Softchalk Cloud, which is a tool 
designed to share e-learning content with colleagues, groups, and communities.  There 
was no charge to the participant to use this technology, and no additional software was 
necessary for participants to view this information; however, participants were required 
to have access to a device that would allow them to view web pages.  For those 
participants who did not have immediate access to a device, one was available in the 
nursing department of GCSU for on-site use; however, no participants  used this 
resource.  
The overall goal of these modules was continued enhancement of readiness to 
change related to weight loss behaviors (diet and physical activity) by increasing personal 
perceptions of the benefits (pros) of behavioral change and decreasing perceived 
disadvantages (cons) of making these changes.  The information contained in these 
modules was designed to enhance weight loss self-efficacy.  Each module was based on 
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AMA, CDC, and NIH information and recommendations, as well as Academy of 
Nutrition and Dietetics (AND) guidelines, and the Diabetes Prevention Program.  
Modules included: 1) evidence-based information and tips designed to enhance readiness 
to change nutrition and physical activity behavior, 2) “food” for thought questions (based 
on MI concepts), and 3) supplemental resources (healthy recipes, links to websites used 
for development of the module, additional video supplements, etcetera).  The student PI 
and creator of these modules, a Registered Nurse (RN), has studied nutrition related to 
health promotion in both undergraduate and graduate nursing programs, has taught 
nutrition on multiple occasions to undergraduate RNs in pre-licensure Bachelors of 
Science Nursing (BSN) programs, and has implemented nutrition education topics into 
patient care education.  These modules were reviewed by Registered Dietitian (RD) and 
dissertation committee member, Sarah Henes.   
At the end of each module, participants were asked to click on a Qualtrics link to 
complete a five-question module evaluation survey (See Appendix G).  These results 
were confidential and available only to personnel involved with the study for the purpose 
of monitoring intervention participation.  Participants were also asked to click on a box at 
the end of each module that would send email notification of module completion 
prompting the student PI to send the participant a booster text message and/or email to 
encourage continued participation Participants were also asked to print a “completion 
certificate” also located in the module, which they were asked to bring with them to the 
post-intervention exit interview. 
Module One.  The title of this module was “Getting Started.”  The goal was to 
advance readiness to change weight loss behavior and to improve weight loss self-
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efficacy by providing information and resources addressing energy balance (calories in 
versus calories out), and self-monitoring of diet and physical activity.  Module content 
was based on information from the NIH and the USDA.  Self-reflection questions based 
on MI concepts were included to assist with the shift in decisional balance and improved 
readiness to change.  An example of a self-reflection question used in this module was: 
“How does it make you feel when you think about how many calories you eat in a typical 
day?”  Additional resources included printable handouts and links to free online and 
mobile applications to assist with self-monitoring.   
Module Two.  The title of this module was “Eating to Live.”  The goal was to 
advance readiness to change weight loss behavior and to improve weight loss self-
efficacy by providing information and resources related to nutrition and goal setting.  The 
module addressed healthy eating guidelines approved by the AMA and the AND, 
including My Plate guidelines (USDA, 2010) for healthy meal planning, serving size 
recommendations, and goal setting in relation to food intake.  An example of an MI-
based question used in this module was: “When you think about making changes in your 
diet, what are some modifications you could make that would decrease calorie content 
while maintaining flavor?”  Additional resources included printable handouts and links to 
the MyPlate website (USDA, 2015) 
Module Three.  The title of this module was “Changing Behavior.”  The goal 
was to advance readiness to change weight loss behavior and to improve weight loss self-
efficacy.  The module addressed how to read food labels and how to create a reward 
system for changes in behavior.  Module content is based on the American Heart 
Association and USDA information and recommendations.  An example of an MI 
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question used in this module was: “What are the three most important behaviors you 
would like to change, and how will you reward yourself for changing?”  Additional 
resources include printable handouts.   
Module Four.  The title of this module was “Planning for Success.”  The goal 
was to improve weight loss self-efficacy and enhance motivation related to changes in 
dietary behavior by providing information and resources that address recipe modification, 
tips for eating on a budget, and the importance of planning ahead when dining out.  An 
example of an MI-based question was: “When you think about eating out at your favorite 
restaurant what are some healthy alternatives to what you usually order that you are 
willing to try?”  Additional resources include printable handouts to supplement module 
content and links to fast food nutrition information.   
Module Five.  The title of this module was “Getting Physical.”  The goal was to 
increase self-efficacy and motivation related to physical activity.  The information 
addressed current physical activity recommendations, and how to build physical activity 
into your daily schedule (work and home).  The module was based on CDC, AHA, and 
USDA recommendations and guidelines.  An example of an MI-based question used in 
this module was: “Think about a time when you have been successful at an exercise 
routine.  How did it make you feel?”  Additional resources include printable handouts to 
support content and links to physical activity recommendations.   
Module Six.  The title of this module was “Recognizing Temptation.”  The goal 
was to enhance weight loss self-efficacy and encourage actual lifestyle changes in 
behavior by providing information and resources to assist with recognition of positive 
and negative food intake and social activity cues when outside the home.  The content 
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addressed recognition of and tips for avoiding food, activities, and social cues that may 
tempt a return to previous behavior.  Information used was based on the Diabetes 
Prevention Program.  An example of an MI-based question was: “How do negative food 
and activity cues affect your nutrition and physical activity?”  Additional resources 
include printable handouts to support content.   
Module Seven.  The title of this module was “Taking Control.”  The goal was to 
enhance weight loss self-efficacy and encourage actual changes in behavior by providing 
information and resources that assisted with social support and stress reduction.  The 
information addressed the importance of social support, how to enlist the support of 
friends and family, the impact of stress on weight loss activities, and stress reduction 
techniques.  Content was based on information in the Diabetes Prevention Program.  An 
example of an MI-based question used in this module was: “When thinking about your 
life right now, whom do you rely on for support?  How will you enlist their support 
during this change in your lifestyle?”  Additional resources included printable handouts 
to support content and links to behavior change and weight loss discussion boards.   
Module Eight.  The title of this module was “Becoming a Champion.”  The goal 
was to increase participant weight loss self-efficacy and motivation.  Content included 
how to deal with high-risk situations, how to prevent relapse, and how to stay motivated.  
An example of an MI-based question was: “How confident are you that you could 
implement some of these strategies to enjoy special events like Thanksgiving and 
Christmas without over-eating?”  Additional resources included printable handouts to 
support content and a link to extrapounds.com - a free weight loss support and motivation 
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website offering links to motivational blogs and other weight loss resources.  Qualtrics 
links to T2 data collection questionnaires were located at the end of this module.   
Booster Techniques 
 Various methods were used throughout the intervention to keep participants 
involved, to offer encouragement, and to remind them of completion deadlines and 
appointments.  Text messaging, emails, and individual telephone conversations were used 
for this purpose. 
 Text messaging and e-mail.  Text messages and e-mails were used to keep 
participants engaged throughout the study, to encourage completion of online modules, 
and to schedule/remind participants of appointments.  At the end of each module, 
participants were asked to complete an online end of module survey and to click a box 
generating an emailed completion report that was sent to the student PI.  This would 
prompt the designated booster message.  The text messages for completion of modules 1–
7 stated: “Congratulations on the completion of Online Module One!  Thank you for your 
continued involvement in this study.  Remember that if you have any questions or 
concerns, you can contact me at –insert phone number-- or – insert email--.”  The text 
message/e-mail sent following completion of module eight (at the end of week four) read: 
“Thank you for your continued participation in the study, and congratulations on the 
completion of all eight modules.  Please don’t forget to follow the links in module eight 
to complete the second set of questionnaires.  It should only take you about 30 minutes 
and will provide me with some valuable information.  I will contact you soon to arrange a 
follow-up meeting.  Thanks again!”  Transcripts of these messages are located in the 
Investigator handbook in Appendix E. 
59 
 
 
 
Telephone “Booster” Call.  During week 5 or following participant completion 
of all online modules, the student PI attempted to contact all participants at the telephone 
number they provided.  The goals for this telephone call were to continue with 
participants’ self-reflection, to discuss diet and physical activity goals, and to affirm 
positive changes in their lifestyle behavior.  Open-ended questions based on MI 
principles enabled participants to reflect on how far they had come, and what they hoped 
to accomplish throughout the remainder of the study.  Examples of questions included: 
“On a scale of 0–10, with 0 representing no importance and 10 representing very 
important, how would you rate the importance of making diet and physical activity 
changes today?”, “Why a ____ and not a lower number?”, “Last time your number on 
that scale was ___, what has changed to make that number increase or decrease?” and 
“Tell me about some of the goals you have set for yourself and how you are doing with 
reaching those goals?”  Reflection and summary statements were also included in this 
conversation.  This telephone-based booster session was designed to last approximately 
10–15 minutes.  The student PI attempted to contact the participants three times on three 
different dates.  If the student PI was unable to make contact with participants after three 
attempts, a text message was sent to the participant requesting that they call or text to 
schedule a follow-up appointment.  The script for this conversation will vary slightly 
depending on participant responses.  A basic script can be viewed in the Investigator 
Handbook in Appendix E. 
Control Group 
Following informed consent, collection of baseline data, and verification of 
eligibility, those randomized to the control group were given a Women’s Health 
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Handbook (see Appendix H) and instructed about study participation.  A script 
(Appendix E) developed by the student PI was used to guide the conversation. 
These women were asked to review a series of four online modules delivered in 
an asynchronous environment.  The modules were based on the CDC recommendations 
for reproductive health topics and included information on intimate partner violence, 
cancer in women, pre-menstrual syndrome, and common infections.  Requests for 
information regarding weight loss techniques or guidelines were deferred until after T3 
data collection.  At that time, they were invited to participate in the HPI.   
 As with the intervention group, control participants received text and email 
messages during weeks 1–4 as they completed assigned modules, and a telephone booster 
call during week five.  These communication points were used to thank them for 
participation, remind them of module completion, data collection, and to schedule 
appointments.  See Appendix E for transcripts.     
Instruments 
Based on the study’s purpose, the proposed hypotheses, and research questions, 
five instruments were selected for data collection.  Study instruments included the 
Pregnancy Perception of Risk Questionnaire (PPRQ; Heaman & Gupton, 2009), the 
Physical Activity and Nutrition Self-Efficacy Scale (PANSE; Latimer, Walker, Kim, 
Pasch, & Sterling, 2011), the University of Rhode Island Change Assessment (URICA; 
McConnaughy, Prochaska, & Velicer, 1983), the Dietary History Questionnaire (DHQ; 
Thompson et al., 2002), and the International Physical Activity Questionnaire (IPAQ; 
Craig et al., 2003).  All instruments are at, or below the tenth-grade reading level based 
on the Flesch-Kinkaid reading scale evaluation with most at the tenth-grade.  If they were 
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not openly available on the internet, approval from the authors was obtained.  An 
investigator-developed screening instrument and participant characteristics form was 
used to collect baseline information and demographic data.  Open-ended questions 
pertaining to the acceptability of the study, and the intervention were also developed and 
used by the researcher at follow-up.   
Perception of Obesity-Related Pregnancy Risk  
Pregnancy Perception of Risk Questionnaire (PPRQ).  The PPRQ was used to 
measure personal knowledge and understanding of susceptibility to obesity-related 
pregnancy complications at T1 (baseline), T2 (post-intervention), and T3 (follow-up) 
(See Appendix I; Heaman & Gupton, 2009).  It was assumed that an increase in 
perceived susceptibility would result in a shift in decisional balance, and a higher 
“readiness to change” score.  The PPRQ is a 9-item visual analog scale used to 
understand perceptions of personal susceptibility to pregnancy complications.  It has been 
used previously to assess maternal perception of prenatal risk in obese clients (Heaman & 
Gupton, 2009).  To use the PPRQ, participants are asked to place a vertical mark along a 
line that demonstrates their perception of a stated pregnancy risk.  Scoring is 
accomplished by measuring the distance in millimeters (mm) from the mark to the start of 
the 100 mm line.  Scores of all nine items are averaged to obtain a score from zero to 
100.  The scores range from perceptions of no risk at all (0) to extremely high risk (100).  
An example of an item from the PPRQ is “My baby’s risk of having a birth defect is___.”  
This instrument takes approximately five minutes to complete and has been 
evaluated at a sixth-grade reading level.  The previous study demonstrated internal 
consistency (Cronbach’s alpha .90), criterion validity when compared to state anxiety 
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levels (r = 0.47, p < 0.001), and construct validity (Heaman & Gupton, 2009).  
Permission to use this tool was granted from the original author (See Appendix J).   
For the purpose of this study, the instrument was adapted from its original version 
(See Appendix K).  This revised version of the PPRQ has the same nine items used to 
understand perceptions of personal susceptibility to pregnancy complications.  Rather 
than using this tool as an analog scale, it was converted to a Likert scale.  Each of the 
items was scored on a scale of 0 (no risk at all) to 10 (extreme risk).  These numbers were 
then averaged for a score between 0 and 10 with higher numbers indicating higher 
perception of risk.  The adjustment was necessary to facilitate delivery of the instrument 
in an online format.  Permission to make the suggested adaptation was granted by the 
original author (Heaman, personal communication, April 23, 2014).   
Physical Activity and Nutrition Self-Efficacy   
Physical Activity and Nutrition Self-efficacy Scale (PANSE).  Self-efficacy to 
adopt healthy lifestyle behaviors (diet and exercise) was measured at T1, T2, and T3 
using the PANSE (Latimer et al., 2011; See Appendix L).  This 11-item instrument asks 
women to rate how confident they are that they could complete various nutrition and 
physical activity-related behaviors as part of a program to lose postpartum baby weight.  
Confidence is rated on a scale from one (not at all confident) to nine (completely 
confident).  Items 1–7 relate to nutritional intake.  An example of a nutritional item is: 
“How confident are you that you can reduce your portion sizes at meals and at snacks 
each day?”  Items eight through ten relate to physical activity self-efficacy by inquiring: 
“How confident are you that you can reduce the amount of time you sit and watch TV?”  
Though this instrument addresses both nutrition and physical activity self-efficacy, there 
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are no subscales identified.  Responses for each of the items were summed with higher 
scores indicating more confidence and higher self-efficacy.  Scores can range from 11 to 
99.   
Psychometric testing was completed during a randomized control pilot test of a 
13-week post-partum weight loss intervention (Latimer et al., 2011).  Test-retest 
reliability in the control group (n = 37) from T1 (baseline) to T2 (seven weeks post-
randomization) was adequate (r = 0.55, p < .01), and the Cronbach’s alpha was r = 0.89 
indicating good internal consistency.  Construct validity was supported by negative 
correlation with the Self-Care Inventory (SCI)  (r = -0.33, P = .005), negative correlation 
with the Perceived Stress Scale (PSS) (r = -0.24, P = .04), and positive correlation with 
the Decisional Balance Inventory (DBI) (r = 0.54, P < .01) (Latimer et al., 2011).  This 
indicates that higher perceptions of self-efficacy were related to fewer unhealthy 
behaviors (SCI), lower perceptions of stress (PSS), and higher decisional balance (DBI).  
Predictive validity within the treatment group (n = 34) was supported by a correlation 
between weight change, and PANSE changes from T1 to T3 (r = 0.54, p < .01) indicating 
that as self-efficacy increased weight decreased.  It takes approximately five minutes to 
complete this instrument, and it is at approximately a tenth-grade reading level. 
Readiness to Change   
University of Rhode Island Change Assessment (URICA).  Readiness to 
change has been conceptualized as a combination of an individual assessment of the 
importance of the identified problem, and confidence in the individual’s ability to change 
(Miller & Rollnick, 2013).  This concept was measured at T1, T2, and T3 using the 32-
item URICA (See Appendix M; McConnaughy et al., 1983).  The URICA is a self-report 
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questionnaire designed to assess readiness to change across a range of problems 
(McConnaughy et al., 1983).  This questionnaire has four subscales (eight items each), 
each representing one of four stages of change addressed in the Transtheoretical Model—
pre-contemplation, contemplation, action, and maintenance (Prochaska & DiClemente, 
1982).  Items in this instrument describe attitudes, intentions, and behaviors associated 
with changing a target behavior (diet and exercise), and ask that participants rate the 
extent to which each item describes them based on a five-point Likert scale ranging from 
1 (strong disagreement) to 5 (strong agreement).  An example of an item on the URICA 
is “As far as I’m concerned, I don’t have any weight management problems that need 
changing.”  
Traditionally, the URICA was used to cluster patients into stage-based subgroups, 
and interventions were tailored to specific stages.  This classification was found to be 
complicated and impractical in the clinical setting (Carey, Purnine, Maisto, & Carey, 
1999).  To address these concerns, a single composite score was developed to create a 
continuous measure of Readiness to Change (RTC) from URICA subscales (DiClemente, 
Carbonari, Zweben, Morrell, & Lee, 2001).  The RTC score is obtained by summing 
items from each subscale and dividing by seven to obtain the subscale mean.  Next is 
summing the means of the Contemplation, Action, and Maintenance subscales and 
subtracting the Pre-contemplation mean (C + A + M - PC).  The “readiness score” is a 
continuous variable ranging from two to 14.  Cut-off scores can be created, which 
classify individuals as pre-contemplators (eight or lower), contemplators (eight–11) and 
action takers (11–14), but these are arbitrary in nature and are not used for the purposes 
of this study (DiClemente et al., 2001).     
65 
 
 
 
This instrument requires approximately five to 10 minutes to complete, and no 
staff expertise or training is needed for administration and scoring.  It has been evaluated 
at an eighth-grade reading level and is openly available on the internet.  Though no 
studies were located concerning the psychometric properties of the URICA applied to 
weight loss, reliability and validity have been established for a range of behavioral 
conditions including anxiety disorders (Dozois, Westra, Collins, Fung, & Garry, 2004), 
substance abuse (Henderson, Saules, & Galen, 2004; Pantalon, Nich, Frankforter, & 
Carroll, 2002; Willoughby & Edens, 1996), and smoking cessation (Amodei & Lamb, 
2004).  Reliability of the URICA has been acceptable with alphas ranging from 0.70 to 
0.90 overall, and 0.77–0.84 for the different stages (Dozois et al., 2004).  Test-retest 
reliability was found to be acceptable in each of the four subscales with no differences in 
mean scale scores over a three-day period (Abellanas & McLellan, 1993; McConnaughy 
et al., 1983).   
Dietary Behavior Change   
Dietary History Questionnaire (DHQ).  Actual changes in dietary behavior 
were evaluated with the National Cancer Institute’s DHQ (see Appendix N; Thompson et 
al., 2002).  The DHQ is a semi-quantitative Food Frequency Questionnaire (FFQ), which 
uses embedded questions to gather information regarding recent dietary intake.  It was 
initially developed and tested by the National Cancer Institute and is available for free 
access via the internet.  The original DHQ had 124-items and included both portion size 
and dietary supplement questions.  The food items selected were based on national 
dietary data from the 2001–2002 National Health and Nutrition Examination Survey 
(NHANES).  This instrument was replaced by the DHQ II, which consists of an updated 
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food list consisting of 134 food items and 8 dietary supplement questions.  The selected 
food items for this version were based on NHANES’ 2005–2006 data.  Initial testing of 
the DHQ I indicated that it took approximately one hour to complete.  There have been 
no studies on the DHQ II regarding the length of time for completion though it is 
assumed that completion time is comparable to the first version.  The DHQ II is written at 
a sixth-grade Fliesh-Kinkaid reading level.   
There are four versions of the 142-item DHQ II.  Depending on the researcher’s 
needs, he/she may select the 12-month version, which asks participants about dietary 
intake over the previous 12-months, or a one-month version which asks participants 
about dietary intake over the previous 30 days.  Each of these versions has options, which 
include portion sizes and options that do not include portion sizes.  Because the length of 
the intervention was four weeks, and a component of the intervention addresses portion 
sizes, the one-month version with portion sizes was chosen.  The instruments asks 
individuals to first identify how often they have ingested a particular food (i.e., carrot 
juice, milk, soda, etcetera) over the previous month (one time per month, two to three 
times per month, one to two times per week, three to four times per week, five to six 
times per week, one time per day, two to three times per day, four to five times per day, 
or six or more times per day).  A second question addressing how much of the food item 
they consumed follows, being less than 1 cup/8 ounces, 1–2 cups/8–16 ounces, or more 
than 2 cups/16 ounces).  Additional information is requested for select foods.  Examples 
include: “How often were your fruit drinks diet or sugar-free?” in relation to fruit drinks, 
and “What kind of milk do you usually drink?” in relation to milk as a beverage.   
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Validation studies were completed on the first version of this instrument but have 
not been completed on the DHQ II.  The authors maintain that validity testing is not 
necessary since it is unlikely that any changes in validity would be noted based on the 
minor changes that were made (changes to the included food list) (NIH, 2014).  A 2001 
validation study on the DHQ I demonstrated superior correlations between estimated 
intake based on 24-hour recall, and FFQ response for the DHQ I (0.48) versus the Block 
FFQ (0.45) and the Willett FFQ (0.18) for women (Subar et al., 2001).  The DHQ I was 
also found to be moderately reliable in a group of women with breast cancer 
demonstrating a coefficient of 0.5 to 0.8 for most nutrients (Bittoni & Wilkins, 1994).   
 The instrument can be delivered via paper/pencil format, or an online version can 
be used (DHQ*Web).  The web-based versions are identical in content to the paper 
forms.  Respondents are able to save their answers and return later to begin where they 
left off.  It is believed that the DHQ web-based version increases efficiency because 
respondents can log in at any time, and cannot skip questions, which prevents missing or 
inconsistent responses.  A study conducted by Beasley, Davis, and Riley (2009) indicated 
that four-week test-retest reliability of the web-based form was high at 0.82 and that the 
correlation between the paper-pencil version and the web-based version of the DHQ for 
energy intake was 0.71.  Correlations between the two versions for nutrients ranged from 
0.6 (Zinc) to 0.81 (Vitamin A).      
Data from the DHQ*Web was analyzed using DietCalc software available for free 
internet download.  This software provides estimates of raw energy intake in the form of 
kilocalories and nutrient estimates (protein, fat, and carbohydrate) in the form of grams 
(g) or milligrams (mg). 
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Physical Activity Behavioral Change   
International Physical Activity Questionnaire (IPAQ).  Actual changes in 
physical activity were evaluated at T1 and T3 with the use of the IPAQ (see Appendix O;  
Craig et al., 2003).  The IPAQ is a 27-item instrument designed to measure health-related 
physical activity in young and middle-aged adults in diverse settings.  This instrument 
assesses physical activity over the previous seven days across four domains including 1) 
leisure time activity, 2) domestic and gardening activities; 3) work-related activity, and 4) 
transport-related activity.  The instrument, which can be completed independently or via 
a telephone survey, specifically asks whether a person participated (yes or no) in various 
types of activity and the duration of this participation.  Sample questions include: 
“During the last seven days, on how many days did you do vigorous physical activities 
like heavy lifting, digging, aerobics, or fast bicycling?”  
Data collected with the IPAQ can be reported as continuous or categorical 
variables (Craig et al., 2003).  As a continuous variable, an average metabolic equivalent 
(MET) score is calculated.  Individual MET scores for walking, or moderate and vigorous 
activity were calculated within each domain and combined to provide a total score using 
the following equation:  total MET-minute/week = Met-level x minutes per day x days 
per week.  Higher scores indicate more physical activity.  As a categorical variable, 
energy expenditure is classified as light, moderate, or vigorous.  Because the desire is to 
compare between-group differences in pre- and post-physical activity behavior, 
continuous MET scores were used.       
The IPAQ was not initially developed for use in intervention trials nor as a 
measurement of pre/post-intervention change, however, this instrument has been used 
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effectively in monitoring pre/post-intervention in the Physical Activity and Nutrition for 
Seniors (PANS) program (Burke et al., 2013), and the Walking for Well-being in the 
West (WWW) program (Baker et al., 2008), as well as a postpartum walking intervention 
(Maturi, Afshary, & Abedi, 2011).  Previous research has indicated that the IPAQ 
demonstrates criterion validity with a Spearman correlation of 0.30, and a test-retest 
Spearman correlation of 0.8 (Craig et al., 2003).  The instrument should take 
approximately 15 minutes to complete, and is at roughly a tenth-grade reading level.   
Health Measures   
Body Mass Index (BMI).  Because research indicates that women tend to 
overestimate height and underestimate weight if self-reported, these items were verified 
at the first face-to-face meeting (Meyer, McPartlan, Sines, & Waller, 2009).  All health 
measures were taken by the student PI.  Height was measured to the nearest 0.5 inches, 
and weight to the nearest 0.1 pound with a calibrated SECA Electronic Column Scale 
with BMI Function.  This scale has a maximum capacity of 450 lbs.  Body Mass Index 
was calculated electronically by the scale as kg/m2 based on criteria established by the 
Centers for Disease Control (CDC, 2016).  Participants were measured in light clothing, 
in a standing position without shoes or weighty decorative accessories, which could 
interfere with the precise measurement.  Participants were positioned facing away from 
the scale with the head in a neutral position, eyes forward, feet together, heels, buttocks, 
shoulders, and occipital areas touching (or as close as possible to) the back of the scale.  
These measures were repeated at the exit interview.   
  
70 
 
 
 
Participant Characteristics/Demographic Information 
 A researcher-developed demographic form was used to obtain baseline (T1) 
participant characteristics including age, ethnicity, marital status, number and age of 
family members in the home, education, family income, gravida, and para.  Additional 
questions provided baseline information regarding weight loss attempts.  These questions 
inquired as to whether the individual’s weight had been discussed with a health care 
provider, what was discussed, and what types of weight-loss techniques had been 
previously attempted (see Appendix P).    
Exit Interview  
Open-ended questions developed by the investigator were used to elicit 
descriptive data related to barriers to the adoption of weight loss behaviors, intervention 
resources that participants found beneficial, and effective motivational factors (see 
Appendix Q).   
Study Procedures 
After receiving permission from the doctoral committee and IRB approval from 
both GSU and GCSU, the student PI began the study process with the recruitment of 
participants in March of 2016 (see Figure 2).  Recruitment strategies included placing 
flyers (see Appendix R) in public areas within the designated 60-mile radius of campus, 
distributing flyers at approved public venues (the ArtHealthy Event at GCSU, and 
Parents Day at the Early Learning Center in Milledgeville GA), posting the flyer on 
Facebook sites, and distribution via the GCSU campus events web page for both students 
and faculty.  Flyers encouraged women between the ages of 18 and 44, who considered 
themselves overweight or obese, and who were planning on having children someday to 
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contact the student PI.  Notes were kept regarding all women who contacted the student 
PI, and the location from which they were recruited.  Screening for eligibility was 
conducted via a telephone interview with a researcher-developed screening instrument 
(see Appendix S).  Once it was determined that potential participants were eligible, 
details of the study were explained to them, questions were answered, and contact 
information was obtained.  A Qualtrics link to an electronic informed consent (IC) was e-
mailed to them, and the first face-to-face meeting was scheduled.  If consent was not 
received within 48 hours, a follow-up email message was sent.  If no answer was 
received within another 48 hours, or 24 hours prior to the scheduled meeting, the IC was 
sent a third time, and the student PI attempted telephone contact to determine if the 
woman was still interested in participating and to assure she had received the IC emails.  
If the student PI was unable to make contact after the third attempt, no further attempts 
were made.    
Once the consent form was completed, a participant number was issued.  Potential 
participants were instructed to write their participant number down and to use it when 
completing all study materials.  A welcome letter with Qualtrics links to T1 data 
collection instruments -- the Patient Characteristics form, the PPRQ (Heaman & Gupton, 
2009), the PANSE (Latimer et al., 2011), the URICA (McConnaughy et al., 1983), the 
DHQ (Thompson et al., 2002) and the IPAQ (Craig et al., 2003) -- were e-mailed to 
participants (see Appendix E).  Completion of T1 data was verified by the student PI 
prior to the first scheduled face-to-face meeting.  If the instruments were not completed 
the evening prior to the scheduled meeting, a reminder e-mail was sent, and telephone 
contact was attempted.  If the instruments were not completed by the morning of the 
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scheduled meeting, the meeting was rescheduled.  If after three attempts to collect T1 
data, the participant was not compliant, they were excluded from the study.  
At the scheduled meeting, height and weight were measured by the student PI to 
verify eligibility.  Additional participant questions were answered at this time, and IC 
was verified.  Women were then randomized by selecting a sealed, unmarked, 8 x 11 
brown envelope.  Each envelope contained information regarding how to access online 
modules pertaining to the intervention group (n = 15) or the control group (n = 15), and a 
$10 Wal-Mart gift card.  Group assignment was recorded on the master list.  This process 
continued until all 30 envelopes had been distributed.   
Immediately after randomization, participants received information based on their 
placement in the intervention or control group as outlined above.  At the conclusion of 
this meeting, participants were encouraged to complete the online modules in 
chronological order by the dates indicated as outlined in the instructions.  Participants in 
both groups were asked to complete a Qualtrics survey to evaluate each module.  They 
were also asked to click on the Softchalk link that would allow a completion summary 
report to be sent via e-mail to the student PI for module monitoring.   
Following completion of the weekly modules, a text message/email booster 
message was sent thanking them for continued participation, reminding them of 
remaining modules to complete, and encouraging them to contact the student PI with any 
questions.  If module completion notification was not received, a reminder text 
message/email was sent.  If after three reminders the participant failed to reply and/or 
participate in the study, they were considered lost to follow-up.   
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At the end of the final online module—module eight for HPI participants, and 
module four for control group participants—participants were asked to click on Qualtrics 
links to T2 instruments, PPRQ (Heaman & Gupton, 2009), the PANSE (Latimer et al., 
2011), and the URICA (McConnaughy et al., 1983).  During week five, or following 
completion of all online modules, the student PI attempted to contact participants via 
telephone to thank them for continued participation, remind them of T2 data collection, 
and to schedule the exit interview They were advised that an email with Qualtrics links to 
T3 data collection instruments would be sent to them several days before their scheduled 
appointment.  In addition to this information, MI techniques were used to encourage and 
motivate those in the HPI group.  Telephone contact was attempted three times on three 
separate dates at various times.  If the participant did not answer, a message was left.  If 
the student PI was unable to make contact after a third attempt, the information was sent 
via text message and participants were encouraged to contact the student PI to schedule 
the follow-up meeting.  If there was no response after the third attempt, the participant 
was considered lost to follow-up.  
Five days after telephone contact was made or attempted, participants received an 
email thanking them for continued participation, reminding them of T3 data collection, 
providing links to T3 data collection instruments PPRQ, PANSE, URICA, DHQ, and the 
IPAQ.  This email communication also reminded them of the scheduled appointment for 
their exit interview.  
The exit interview took place approximately two weeks following completion of 
online modules.  At this meeting, completion of T3 data was verified, height and weight 
were measured, and exit interview questions were discussed.  Those who participated in 
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the control group were then invited to complete the intervention.  If instruments were 
missing, paper instruments were completed at this time.  Intervention participants 
received $25 Wal-Mart gift cards at the exit interview for a total compensation of $35.00.  
Control participants received $20 Wal-Mart gift cards reflecting a reduced time 
commitment for the completion of online modules for a total compensation of $30.00.  
The study process is outlined in Figure 2. 
 
Figure 2.  Study process. 
Methods of Data Analysis 
 Quantitative data were transferred from each questionnaire to Windows Statistical 
Package for the Social Sciences (SPSS) version 23 (IBM, 2016).  A double-entry method 
was used to ensure the accuracy of all transcribed data.  Prior to analysis, ordinal data 
were coded for inferential analysis, and data were checked for entry errors.  All data were 
screened for missing variables.  Missing data was analyzed to identify amounts and 
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trends, and imputed values were calculated.  Cronbach’s alpha coefficients were 
calculated for the PPRQ, the PANSE, and the URICA to evaluate internal consistency.  
Composite scores were calculated based on instrument instructions, while standard 
deviations were calculated for each scale and subscale.  Frequency distributions were 
examined to determine the normal distribution for all continuous variables.  Descriptive 
statistics were used to describe sample characteristics and primary study variables.  T-
tests and chi-square were used to compare the intervention and control group for 
significant between-group differences in participant characteristics and outcome variables 
at baseline.  
Analysis of Research Questions and Hypothesis 
Research Question One.  Research question one asked: “What is the expected 
effect size for changes in perception of pregnancy risk, readiness to change nutrition and 
physical activity behaviors, physical activity and nutrition self-efficacy, dietary energy, 
fat, protein and carbohydrate consumption, and physical activity when comparing two 
experimental groups (treatment group:  healthy pregnancy intervention, and control 
group: standard care) following completion of the 4-week intervention (T2) and two 
weeks after completion of the intervention (T3)? ”  This question was addressed by 
testing four specific hypotheses.  To determine the effect size, and test the hypotheses, 
within-group changes from T1 to T2, T2 to T3, and T1 to T3 were calculated.  Between-
group differences for these changes and standard deviations for each variable, at each 
data collection time point, were calculated.  The effect size was estimated using partial 
eta-squared with a small effect size defined as 0.01, a medium effect size as 0.06, and a 
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large effect size as 0.14 (Cohen, 1988).  Specific findings for the hypotheses are 
presented in Chapter Four. 
Research Question Two.  Research question two asked: “What is the feasibility 
of an empirically-based intervention designed to improve perception of pregnancy risk, 
readiness to change weight loss behaviors, weight-loss self-efficacy, diet and physical 
activity behavior?”  This was analyzed based on descriptive data related to recruitment 
rates, retention rates, and instrument completion.  Further analysis was based on student 
PI perception of implementation and monitoring.     
Research Question Three.  Research question three asked: “What is the 
acceptability of an empirically-based intervention designed to improve the perception of 
pregnancy risk, readiness to change weight loss behaviors, weight-loss self-efficacy, diet 
and physical activity behavior?”  This was analyzed based on quantitative responses to 
the module surveys and analysis of qualitative data from the exit interview.  Quantitative 
responses were reported as descriptive data.  Qualitative responses were analyzed for 
common themes and placed in like categories.  Similar categories were reported.  
 
  
 
 
CHAPTER IV  
RESULTS 
 In this chapter, the findings of this randomized, controlled, interventional pilot 
study designed to reduce pregnancy risk by motivating overweight and obese women to 
make preconception changes in diet and physical activity behavior are presented.  
Between March 2016 and October 2016, eighty-one women requested information about 
participation in the study.  Forty-nine of those women (61%) responded to an electronic 
flyer posted on Facebook, 13 (16%) responded to a flyer posted on a campus bulletin 
board or the campus announcements page, and 19 (23%) were recruited at community 
events.  Of the 52 women screened, 47 (90%) were eligible for the study, 36 (69%) 
completed informed consent, 32 (66%) completed baseline data, and 30 (58%) were 
randomized.  Of the 30 women randomized, 24 (80%) participants continued to actively 
participate in the study at time two (T2) and time three (T3) by returning one or more 
survey instruments and participating in the exit interview.  The remaining six participants 
did not complete any T2 data after multiple attempts to make contact and were 
considered lost to follow-up.  Appendix T summarizes CONSORT information regarding 
recruitment, randomization, and retention. 
Data Screening 
Before analysis, all quantitative data were transferred to the computer program 
SPSS version 23 (IBM Corporation, 2016).  Ordinal data were dummy coded for 
inferential analysis, and a level of significance was established at p < .05.  Data were 
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verified using a double entry method where two separate databases were created and 
compared.  Any discrepancies were reconciled with the original data.   
An analysis of missing data was conducted for the 24 participants completing the 
study.  At T1, one participant (4.2%) was missing greater than 20% of at least one study 
instrument.  At T2, four participants (16.7%), were missing greater than 20% of at least 
one data collection instrument.  Further analysis indicated that four participants at T1, 
one participant at T2, and three participants at T3 were missing one question within a 
single study instrument.  A Chi Square analysis indicated there were no significant 
differences in missing data related to sample characteristics (age, ethnic origin, 
educational level, or BMI).  A Chi Square analysis also indicated that there were no 
differences in missing data between those randomly assigned to the intervention and 
control signifying that data were missing completely at random (MCAR).   
For those study participants missing less than 20% of the data in the Pregnancy 
Perception of Risk Questionnaire (PPRQ), the Physical Activity and Nutrition Self-
efficacy Instrument (PANSE), and the University of Rhode Island Change Assessment 
tool (URICA), the mean score of the valid items within that instrument was used to 
determine a substitute value (Shrive, Stuart, Quan, & Ghali, 2006).  Multiple imputation 
(MI) was used to estimate the missing data points for those participants who were 
missing greater than 20% of the PPRQ, the PANSE, or the URICA, and for any missing 
data in the DHQ and the IPAQ.  The entire analysis was conducted with the full sample 
of study participants (N = 30) facilitated by the MI estimated values.  The small number 
of completed cases raised concerns about the ability to impute appropriate data; therefore, 
study results were based on the actual data provided rather than imputed values 
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(McNeish, 2017; Sterne et al., 2009).  Nineteen study participants completed all study 
measures for primary outcomes and were included in this analysis.   
An a priori analysis of statistical power was conducted with G*Power software 
(Faul, Erdfelder, Lang, & Buchner, 1996).  A repeated measures MANOVA within 
factors test using two groups and three time points indicated that with power set at .80 
and alpha set at .05, a medium size effect would be detected using 56 study participants 
(28 per arm).  Since the current analysis incorporates 19 study participants, it is 
underpowered to detect a medium size effect.  The literature regarding appropriate 
sample sizes for pilot studies agrees that an underpowered sample is appropriate given 
the desire to test an intervention before implementation on a large scale.  Some literature 
suggests that pilot studies should have between 10–30 participants (Hill, 1998; Isaac & 
Michael, 1995), while others suggest 12 participants per study arm (Julious, 2005; Van, 
2002), and still others suggest 10% of the projected sample size (Connelly, 2008; Treece 
& Treece, 1982).  Our desire was to recruit and retain 24 participants (12 per study arm); 
however, this sample was adequate for the study’s purpose. 
The data analysis was conducted in several phases.  All study variables (i.e., 
demographic variables and pre-test and post-test scores) were examined using descriptive 
statistics, such as means, standard deviation, and minimum/maximum values for 
continuous variables (interval/ratio level) and frequencies and percentages for categorical 
variables (nominal/ratio level).     
Before analysis of research questions, all variables were analyzed to determine if 
they met the assumptions of the repeated measures MANOVA.  No violations were noted 
for primary outcomes—perception of pregnancy risk, physical activity and nutrition self-
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efficacy, and readiness to change.  Fisher’s exact scores for skewness and kurtosis were 
all less than 1.96, and Shapiro-Wilke scores were not significant suggesting that 
normality is a reasonable assumption for these variables (Munro, 2005).  Visually, bell-
shaped histogram distributions and Q-Q plots with points adhering closely to the diagonal 
line also indicate normal distribution.  Scatterplots demonstrated homoscedastic 
distribution and linearity.  The outlier labeling rule (Hoaglin, Iglewicz, & Tukey, 1986) 
using a multiplier of 2.2 (Hoaglin & Iglewicz, 1987) failed to identify any significant 
outliers.  Levene tests were not significant, indicating homogeneity of variance (Munro, 
2005).   
Analysis of variables for secondary outcomes indicated that estimated protein 
intake (a subscale of the DHQ) and physical activity (IPAQ) failed to meet one or more 
MANOVA assumptions.  For T1 protein intake, Fisher’s exact tests for skewness and 
kurtosis were 2.8 and 3.6 respectively.  These results in addition to a significant Shapiro 
Wilkes (p = .02) signified that protein intake was not normally distributed.  A single 
outlier was noted for protein intake at T1 (Hoaglin, Iglewicz, & Tukey, 1986, Hoaglin & 
Iglewicz, 1987).   
Physical activity was not normally distributed at T1 or T3.  At T1, Fisher’s exact 
tests produced a skewness statistic of 3.9 and a kurtosis statistic of 3.2.  The Fisher’s 
exact skewness statistic for T2 was 3.9, and the kurtosis statistic was 3.2.  The Shapiro 
Wilk was significant for both data collection time-points (p < .001) indicating non-
normal distribution.  Three outliers were identified for both T1 and T3.  These outliers 
were represented by the same participants at both data collection time points and are 
likely responsible for the abnormal distribution noted for this variable.  Analyses using 
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these variables (protein and physical activity) were examined both with and without the 
outliers using parametric and non-parametric tests.  No statistical differences were 
identified.     
Change scores from T1 to T2, T2 to T3 (when applicable), and T1 to T3 were 
calculated and analyzed to determine if they met the assumptions of the repeated 
measures MANOVA.  No violations were noted for primary outcome change scores—
perception of pregnancy risk, physical activity and nutrition self-efficacy, and readiness 
to change.  Analysis of change scores for secondary outcome variables–dietary behavior 
and physical activity behavior–and subscales identified violations of one or more 
assumptions.  For DHQ change scores, multiple outliers were identified for each of the 
subscales—energy, fat, carbohydrates, and protein.  These outliers represented a 
significant decrease in dietary intake.  
Change scores for physical activity were not normally distributed.  The Fisher’s 
exact scores for skewness and kurtosis were both 3.5, and the Shapiro Wilk was 
significant (p = .024).  Two outliers (one with decreased activity and one with increased 
activity) were also identified.  Analyses using these variables (dietary intake and physical 
activity) were conducted with parametric and nonparametric tests with and without the 
outliers.   
Bivariate testing was conducted to determine if any covariate variables (age, 
education, ethnicity, BMI) were significantly associated with changes in the main 
outcome variables (perception of pregnancy risk, weight-loss self-efficacy, and readiness 
to change) over time.  Covariate variables that evidenced a statistically significant 
relationship (p < .05) with the outcome variables would have been covaried in the 
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repeated measures MANOVA examining change in the outcome over time; however, 
there were none (Munro, 2005).   
The final phase of the data analysis plan involved modeling changes in the three 
primary outcome variables—readiness to change, self-efficacy, and perception of risk—
over time as a function of the study group.  Specifically, a repeated measures MANOVA 
was modeled to examine significant differences in change from pretest (T1), to post-test 
(T2), and to follow-up (T3) in outcome scores by study group.  Nonparametric testing 
was used to confirm findings for those variables that did not meet the assumptions 
necessary to support parametric testing.   
Descriptive Analysis 
Sample and Group Characteristics 
Table 1 presents a descriptive analysis of categorical study variables.  Data 
indicated that approximately one-half of the sample were in the intervention arm of the 
study (57.9%, n = 11).  The majority of study participants were Caucasian (68.4%, n = 
13), married (52.6%, n = 10) women, with children (57.9%, n = 11).  Most had a college 
degree (42.1%, n = 8) or higher (15.8%, n = 3), and a yearly income between $25,000 
and $75,000 (42.1%, n = 8).  Most had discussed their weight with health-care provider 
(n = 14, 74%).  In addition, most had previously attempted weight loss (n = 17, 89%) 
with reports of changing diet (n = 16, 94%), increasing activity (n = 15, 88%), using over 
the counter medications (n = 5, 29%), and prescription medications (n = 8, 47%). 
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Table 1 
Descriptive Analysis of Categorical Study Variables by Study Group (N = 19) 
Variable     Sample    Intervention  Control   
      N (%)    n (%)  n (%)        x2*(df)   p 
Study Group    19 (100)    11 (57.9)  8 (42.1) 
Ethnic Origin               .36 (3)*    0.30 
   White (Caucasian)   13 (68.4)      8 (42.1)  5 (26.3) 
   Black (African    3 (15.8)      1 (5.2)  2 (10.5) 
      American    
      Hispanic    1 (5.3)            0 (0)   1 (5.2) 
      Other**    2 (10.5)      2 (10.5)  0 (0) 
Education Level             1.91 (2)*   0.39 
   High School Grad   8 (42.1)      4 (21.1)  4 (21.1)  
   College Grad      8 (42.1)      6 (31.6)  2 (10.5)  
   Graduate School   3 (15.8)      1 (5.3)  2 (10.5)  
Marital Status                       .04 (1)      0.61 
    Married/Partnered 10 (52.6)      6 (31.6)  4 (21.1) 
    Divorced/Single   9 (47.4)      5 (26.3)  4 (21.1) 
Income                  5.98 (2)      0.05 
    Under $24,999   6 (31.6)      3 (15.7)  3 (15.7) 
    $25,000–74,999   8 (42.1)      7 (36.8)  1 (5.3) 
    > $75,000    5 (26.3)      1 (5.3)  4 (21.1) 
Gravida               .17 (2)*     0.92 
   Never Pregnant   7 (36.8)      4 (21.1)  3 (15.7) 
   1 Pregnancy    8 (42.1)      5 (26.3)  3 (15.7) 
   > 2 Pregnancies   4 (21.1)      2 (10.5)  2 (10.5) 
Para               1.91 (2)*    0.39 
   0 Deliveries    8 (42.1)      4 (21.1)  4 (21.1) 
   1 Delivery    8 (42.1)      6 (31.6)  2 (10.5) 
   > 2 Deliveries      3 (15.8)      1 (5.3)  2 (10.5) 
 
* contains cells with < 5 values 
** One participant self-identified as White/Hispanic/Native American, one self-identified as 
White/Hispanic. 
 
 Chi-square statistics were used to determine differences in categorical sample 
characteristics between intervention and control groups.  The small sample size resulted 
in fewer than five cases being reported in more than 20% of the cells, which may have 
affected interpretation (Munro, 2005).  Restructuring of the data to include fewer 
categories would have resulted in a loss of valuable information regarding patient 
characteristics.  The Freeman-Halton extension of the Fisher’s exact probability test, 
designed for use with contingency tables larger than 2 x 2, was used to confirm 
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homogeneity of the groups based on these sample characteristics (Freeman & Halton, 
1951; Munro, 2005).  No statistically significant relationships existed between these two 
groups with either method of evaluation.  Chi square results are reported in table 1.     
Table 2 presents a descriptive analysis of continuous study variables.  Data 
indicated that the average study participant was 28.68 (SD = 6.35) years old, and had a 
pre-intervention BMI of 36.53 (SD = 5.52).  T-tests were used to compare differences 
between intervention and control groups.  At baseline, this was a homogenous group. 
Table 2 
 
Descriptive Analysis of Continuous Study Variables by Study Group (N = 19) 
Variable     Sample         Intervention     Control       
         M (SD)         M (SD)           M (SD)            MIN/MAX     t (df)      p 
Age         28.68 (6.35)    28.19 (5.82)      29.38 (6.02)     18.00–38.00   -0.40 (17)    0.70  
BMI         36.54 (5.52)    35.32 (6.25)      38.2 (4.13)       25.80–48.70   -1.13 (17)    0.28          
 
Instruments and Theoretical Variables 
Instruments used for this study were based on the Transtheoretical Model of 
Behavior Change.  They were designed to measure the impact that the intervention (the 
process of change) had on primary—decisional balance (perception of risk of pregnancy 
complications), physical activity and nutrition self-efficacy, and stage of change—and 
secondary—nutritional intake and physical activity—outcomes,.   
The psychometric properties of the study instruments measuring primary 
outcomes were assessed to reveal an adequate level of internal consistency, including 
pre-test measures for Perception of Risk (Cronbach Alpha = .93) and Self-Efficacy 
(Cronbach Alpha = .89).  The Readiness to Change measure (Cronbach Alpha = .68) was 
slightly lower than the desired .70 (Di Lorio, 2005).  Analysis at T2 and T3 demonstrated 
a value of .83 and .87, respectively.  Analysis indicated that elimination of items would 
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not significantly improve the T1 score and the instrument was used as indicated.  Due to 
external delivery and analysis of the DHQ, completion data were not available, and a 
Cronbach’s alpha could not be calculated.  Table 3 demonstrates Cronbach’s alpha 
calculations for all instruments and subscales at T1.  
Table 3 
Reliability of Instruments 
  
Instrument # of Items Cronbach’s Alpha 
Perception of Risk (PPRQ) 
 Personal Risk     
 Future Baby’s Risk 
  
9 
4 
5 
.93 
.86 
.92 
Physical Activity and Nutrition Self-Efficacy (PANSE) 10 .89 
Readiness to Change (URICA) 
 Pre-Contemplation 
 Contemplation 
 Action  
 Maintenance  
32 
8 
8 
8 
8 
.68 
.88 
.83 
.83 
.80 
 
Perception of pregnancy risk.  The Perception of Pregnancy Risk Questionnaire 
(PPRQ) was used to measure individual perception of obesity-related pregnancy risk for 
mother and infant at T1, T2, and T3 (Heaman & Gupton, 2009).  This 9-item instrument 
was adapted from a visual analog scale to a 10-point Likert scale (0-9) with the author’s 
approval.  Answers for each of the items were averaged for a score between zero and 
nine.  Higher scores indicate a higher level of perceived risk.  At baseline, the overall 
perception of risk was relatively low (M = 3.02, SD = 2.1) for all participants, and there 
were no differences in perception of risk between the intervention (M = 3.04, SD = 2.28) 
and control groups (M = 3.01, SD = 2.03; t = .026, p = .98).   
This instrument has two sub-scales.  Perceptions of maternal risk (M = 3.20, SD = 
2.57) were slightly higher than perceptions of infant risk (M = 2.89, SD = 2.00) at 
baseline.  There were no differences between the intervention group (M = 3.07, SD = 
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2.89; M = 3.01, SD = 2.0) and the control group (M = 3.38, SD = 2.23; M = 2.73, SD = 
2.13) on either the maternal (t = -.251, p = .81) or infant subscales (t = .307, p = .76).  See 
Table 4 for a comparison of study variables at baseline.   
Table 4 
Comparison of Study Variables at Baseline (N = 19) 
 
   Sample             Intervention      Control 
Variable  M (SD)             M (SD)                M (SD)  t (df)         p 
Perception of Risk      
Overall   3.02 (2.1)         3.04 (2.28)                3.01 (2.03)          0.03 (17)     .98 
Maternal  3.20 (2.57)       3.07 (2.89)       3.38 (2.23)        -0.25 (17)    .81 
Infant    2.89 (2.00)       3.01 (2.00)       2.73 (2.13)          0.31 (17)    .76 
Self-Efficacy              65.05 (13.01     63.64 (9.15)       67.00 (17.55)      -0.55 (17)    .59 
Readiness  
to Change  9.28 (1.77)       9.17 (1.69)       9.43 (1.97)        -0.31 (17)    .76 
Diet History 
Calories (kcal)  1932 (1127)     1676 (1015)       2251 (1247)        -1.08 (16)    .30 
Fat (g)   83.4 (54.69      71.24 (45.5)       98.6 (64.2)        -1.06 (16)    .31  
Carbohydrates (g) 218.5 (123)      202.92 (124.4)       237.86 (125.8)     -0.59 (16)    .56  
Protein (g)  72.7 (50.9)       60.29 (36.5)       88.2 (63.9)        -1.17 (16)    .26 
Physical Activity 7848 (12064)    6098 (7514)       10255 (16797)    -0.73 (17)    .47 
   
 
 
Physical activity and nutrition self-efficacy.  The Physical Activity and 
Nutrition Self-efficacy scale (PANSE) was used to measure self-perceived ability (self-
efficacy) to implement healthy behaviors related to diet and physical activity at T1, T2, 
and T3 (Latimer et al., 2011).  The PANSE is a 10-item instrument using a nine-point 
Likert-type scale rated from one (not at all) to nine (completely).  All responses were 
added together resulting in a total score ranging from 10–90.  Higher scores indicated 
greater self-efficacy for positive nutrition and physical activity behaviors.  At baseline, 
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self-efficacy was relatively high (M = 65.05, SD = 13.01) and there were no significant 
differences between the intervention (M = 63.64, SD = 9.15) and control groups (M = 
67.00, SD = 17.55; t = -.546, p = .59).  See Table 4.   
Readiness to change dietary and physical activity behaviors.  The University 
of Rhode Island Change Assessment (URICA) form was used at T1, T2, and T3 to 
calculate readiness to change nutrition and physical activity behavior (McConnaughy et 
al., 1983).  The URICA is a 32-item instrument using a five-point Likert scale rated from 
one (strongly disagree) to five (strongly agree).  The instrument is divided into four 
subscales that represent stages of change—pre-contemplation, contemplation, action, and 
maintenance.  A continuous readiness score was calculated by determining the means for 
each subscale and then adding the contemplation mean, the action mean, and the 
maintenance mean, and subtracting the pre-contemplation mean (C + A + M – PC) with a 
range of potential scores from 1 to 14.  Higher scores indicated that individuals were 
more ready to make changes in behavior.  At baseline, readiness to change scores 
indicated that overall participants were contemplating making changes (M = 9.28, SD = 
1.77), and there were no significant differences in readiness to change scores between the 
intervention (M = 9.17, SD = 1.69) and control groups (M = 9.43, SD = 1.97; t = -.308,  
p = .76).  See Table 4.   
Actual dietary behavior.  The Dietary History Questionnaire (DHQ), one-month 
version with portion sizes, was used to evaluate dietary behavior at T1 and T3 
(Thompson et al., 2002).  This semi-quantitative Food Frequency Questionnaire (FFQ) 
estimates average nutritional intake over the previous 30 days.  The questionnaire 
consists of 142 items, and evaluation provides information about nutritional components.  
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Based on the desire to change nutrition behaviors that may result in weight loss, calories 
(energy) and components used to calculate calorie intake (fat, carbohydrate, and protein) 
were evaluated.  One participant did not complete this instrument at baseline.  Because 
this was a secondary outcome, rather than excluding this participant from all analyses, 
they were included in the analysis for all variables for which they provided data and were 
only excluded from the analysis of actual dietary changes.  Thus, at T1 this analysis was 
conducted based on 18 valid responses.  Daily energy consumption was estimated from 
283 to 4,781 calories per day with an average energy consumption of 1,932 calories (SD 
= 1127).  Fat consumption ranged from 6 grams to 212 grams with an average daily 
consumption of 83.4 (SD = 54.69) grams.  Carbohydrate consumption ranged from 46.5 
grams to 495 grams with a mean consumption of 218.5 (SD = 123) grams.  Reported 
protein consumption ranged from 2.5 grams to 223 grams with an average consumption 
of 72.7 (SD = 50.9).  See Table 4.  There were no significant differences between the 
intervention and control groups for reported intake of calories, fat, carbohydrates, or 
protein (see table 4).  As discussed in the data screening section, protein intake failed to 
meet one or more assumptions for parametric testing.  A Mann-Whitney U test confirmed 
the absence of statistically significant differences in protein intake at baseline (U = 36,  
p = .76, r = .08).   
Actual physical activity behavior.  The IPAQ was used to estimate physical 
activity at T1 and T3 (Craig et al., 2003).  Survey questions asked participants to identify 
the amount of time spent completing various physical activities across several domains 
including leisure time, domestic gardening activities, work-related activities, and 
transport-related activities.  Metabolic (MET) scores (multiples of the resting metabolic 
89 
 
 
 
rate) are assigned to each domain.  MET-minute scores (equivalent to kilocalories burnt 
for a 60kg individual) for each domain were calculated by multiplying the reported 
minutes of activity, times the assigned MET score.  The continuous MET scores were 
calculated by adding all domain scores together.  MET minutes at baseline ranged from 
146 to 42,270.  The mean MET score was 7848 (SD = 12064), and there were no 
significant differences in MET scores between the intervention (M = 6098, SD = 7515) 
and control groups (M = 10255, SD = 16797; t = -.732, p = .47).  As discussed in the data 
screening section, physical activity failed to meet one or more assumptions for parametric 
testing.  A Mann-Whitney U test confirmed an absence of statistically significant 
differences in physical activity at baseline (U = 34, p = .44, r = .19).   
Results for Research Questions 
Research Question One 
 Research question one asks “What is the expected effect size for changes in 
perception of pregnancy risk, readiness to change nutrition and physical activity 
behaviors, physical activity and nutrition self-efficacy, dietary energy, fat, protein and 
carbohydrate consumption, and physical activity when comparing two experimental 
groups (treatment group:  healthy pregnancy intervention, and control group: standard 
care) following completion of the 4-week intervention (T2) and two weeks after 
completion of the intervention (T3)?”  Changes in variables from T1 to T2 to T3 were 
analyzed with a repeated measures MANOVA (presented in Table 5).  The relationship 
between the intervention and control group changes over time was reported as partial eta-
squared (ƞp2).   
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Table 5 
Repeated Measures MANOVA:  Changes Over Time (N = 19) 
          Pre-test  Post-test          Follow-Up          
          
Variable M (SD)         M (SD)   M (SD)               ƞp
2*         F(df)               p 
Perception                      .17      1.64 (2, 16)     .231 
of Risk 
   HPI  3.04 (2.28)   5.72 (2.21)    5.18 (2.75)               
   Control           3.01 (2.03)   4.08 (2.20)    3.75 (2.26) 
   Total  3.03 (2.12)   5.03 (2.30)    4.58 (2.59)   
Self-Efficacy          .07        .63 (2, 16)     .55 
   HPI  63.64 (9.14)   67.18 (15.07)    71.18 (14.59)               
   Control 67.00 (17.55)   69.88 (8.84)    70.00 (12.19) 
   Total  65.05 (13.01)   68.32 (12.59)    70.68 (13.28) 
Readiness                         .27      2.99 (2, 16)     .081                      
to Change  
HPI  9.17 (1.69)    11.35 (1.36)       10.70 (1.69)               
   Control 9.43 (1.97)    9.84 (1.47)         9.45 (1.75) 
   Total  9.28 (1.77)    10.71 (1.57)       10.17 (1.78)   
Calories (kcal)           .02       .25 (1, 15)    .631 
    HPI  1747 (1050) n/a                      1157 (761) 
    Control 2252 (1247) n/a                      1447 (709) 
    Total  1984 (1140) n/a                      1293 (729) 
Fat           .02        .26 (1, 15)    .621 
    HPI  74.97 (46.65) n/a     45.21 (40.42) 
    Control 98.60 (64.21) n/a     58.43 (41.05) 
    Total  86.09 (55.14) n/a     51.44 (40.01) 
Carb            .00       .02 (1, 15)    .882 
    HPI  213.69 (127.0) n/a      143.7 (79.6) 
    Control 237.86 (125.8) n/a      175.9 (65.1) 
    Total  225.06 (123.0) n/a      158.9 (72.8) 
Protein                .08     1.34 (1, 15)       .272 
    HPI  60.14 (38.7) n/a      48.60 (31.3) 
    Control 88.15 (63.9) n/a      54.79 (37.6) 
    Total  73.32 (52.4) n/a      51.51 (33.4) 
Physical             .02        .27 (1, 17)      .61 
Activity 
    HPI  6098 (7515) n/a      4924 (6579) 
    Control 10255 (16797) n/a      10528 (16797) 
    Total  7848 (12064) n/a      7283 (10411) 
 
* Partial Eta Squared (ƞp2) effect size: small = 0.01; medium = 0.06; large = 0.14 
¹Total change statistically significant: p < .01 
²Total change statistically significant: p < .05 
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Hypothesis 1.  Overweight and obese women who receive the Healthy Pregnancy 
Intervention (HPI) will demonstrate a significantly greater improvement in perception of 
pregnancy risk (PPRQ) from T1 to T2, and T1 to T3 than those who do not receive the 
intervention. 
 Results.  Paired samples t-tests indicate that there was a significant change in 
perception of pregnancy risk from T1 (M = 3.03, SD = 2.11) to T2 (M = 5.02, SD = 2.3), 
t(18) = -4.231, p = .001, and from T1 to T3 (M = 4.38, SD = 2.59), t(18) = -2.7, p = .02, 
in the entire sample of 19 participants.  When using a two-factor repeated measures 
analysis, changes in perception of pregnancy risk from T1 to T2 by study group did 
demonstrate a large effect size (ƞp2 = .16) but failed to maintain statistical significance, 
F(1,17) = .16, p = .09.  A comparison of data from T1 to T3 demonstrated a medium 
effect size (ƞp2 = .08) and a continued inability to maintain statistical significance, F(1,17) 
= .08, p = .237.  The data do not support Hypothesis 1.   
A three-factor repeated measures analysis was conducted to provide a more 
reliable comparison of between-group differences in changes in perception of pregnancy 
risk over all three time-points.  Despite maintenance of a large effect size (ƞp2 = .17), data 
within Table 5 indicate that Perception of Risk scores from pre-test, post-test, and follow-
up by study group did not vary at a statistically significant level, F(2, 16) = 1.64, p = .23.  
Figure 4 is a graphed depiction of this relationship.  
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. 
ƞp
2 = .17, F(2, 16) = 1.64, p = .23 (N = 19; Intervention =11, Control = 9) 
 
Figure 4.  Changes in perception of risk over time by study group  
Hypothesis 2.  Overweight and obese women who receive the HPI will 
demonstrate a significantly greater improvement in physical activity and nutrition self-
efficacy (PANSE) from T1 to T2, and T1 to T3 than those who do not receive the 
intervention. 
 Results.  Paired samples t-tests indicated that there was not a significant change in 
physical activity and nutrition self-efficacy from T1 (M = 65.05, SD = 13.0) to T2 (M = 
68.32, SD = 12.59), t(18) =.183, p = .18, but that there was a significant change from T1 
to T3 (M = 70.68, SD = 13.28), t(18) p = .022, in the entire sample of 19 participants.  A 
two-factor repeated measures analysis was used to determine between-group differences 
in changes in physical activity and nutrition self-efficacy.  It is important to note that 
physical activity and nutrition scores from T1 to T2 by study group demonstrated a small 
effect size (ƞp2 =.001) and failed to demonstrate statistical significance, F(1,17) = .001, p 
= .89.  The variance from T1 to T3 was also insignificant, F(1,17) = .06, p = .33, with a 
medium effect size (ƞp2 = .06).  The data do not support Hypothesis 2. 
A three-factor repeated measures analysis was conducted to provide a more 
reliable comparison of between-group differences in changes in physical activity and 
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nutrition self-efficacy over all three time-points.  A medium effect size is noted (ƞp2 = 
.07); however, self-efficacy scores from pre-test, post-test, and follow-up by study group 
did not vary at a statistically significant level, F(2, 16) = .63, p = .55.  (Figure 5 below). 
    
ƞp
2 = .07, F(2, 16) = .63, p = .55 (N = 19; Intervention =11, Control = 9) 
 
Figure 5.  Changes in self-efficacy over time by study group  
 Hypothesis 3.  Overweight and obese women who receive the HPI will 
demonstrate a significantly greater improvement in readiness to change weight loss 
behavior (URICA) from T1 to T2, and T1 to T3 than those who do not receive the 
intervention. 
Results.  Paired samples t-tests indicated a significant increase in readiness to 
change scores from T1 (M = 9.28, SD = 1.77) to time T2 (M = 10.71, SD = 1.57), t(18) = 
-3.627, p = .002, and T1 to T3 (M = 10.17, SD = 1.78), t(18) = -2.233, p = .039 in the 
entire sample (N = 19).  A two-factor repeated measures analysis indicated that changes 
in readiness to change scores from T1 to T2 by study group varied at a statistically 
significant level, F(1,17) = .27, p = .02, and that the effect size was large (ƞp2 = .27).  
From T1 to T3, the effect remained large (ƞp2 = .193); however, statistical significance 
was not maintained, F(1,17) = .193, p = .06.  The data provide partial support for 
Hypothesis 3.     
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 A three-factor repeated measures analysis was conducted to provide a more 
reliable comparison of between-group differences in changes in readiness to change over 
all three time-points.  Data indicated that readiness to change scores from T1, T2, and T3 
by study group varied at a level that approached statistical significance, F(2, 16) = .27, p 
= .08.  Specifically, the intervention group evidenced a sharp increase in mean scores 
from T1 (M = 9.17, SD = 1.69), to T2 (M = 11.35, SD = 1.36), and remained elevated at 
T3 (M = 10.70, SD = 1.69), while the changes for the control group were less pronounced 
from T1 (M = 9.43, SD = 1.97), to T2 (M = 9.84, SD = 1.47), and returned to baseline at 
T3 (M = 9.45, SD = 1.75).  The effect size for this difference was large (ƞp2 =.27).  Figure 
6 is a graphed depiction of this relationship. 
 
ƞp
2 = .27, F(2, 16) = 2.99, p = .08 (N = 19; Intervention =11, Control = 9) 
 
Figure 6.  Changes in readiness to change scores over time by study group  
Hypothesis 4.  Overweight and obese women who receive the HPI will 
demonstrate a significantly greater improvement in nutrition (DHQ) and physical activity 
behavior (IPAQ) from T1 to T3 than those who do not receive the intervention. 
Results.  Table 5 describes calories (kcal), fat (g), carbohydrate (g), and protein 
(g) intake from pre-test, and follow-up by study group.  Paired samples t-tests indicate 
that there was a statistically significant difference in estimated intake of calories t(16) = 
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3.29, p = .005, fat t(16) = 3.48, p = .003, carbohydrate t(16) = 2.66, p = .017, and protein 
t(16) = 2.29, p = .036 from T1 to T3 in the entire sample.  When comparing between 
group differences from T1 to T3, a two-factor repeated measures analysis reported effect 
sizes ranging from small for carbohydrates (ƞp2 = .00, F(1,16) = .024, p = .88), calories 
(ƞp2 = .02, F(1,16) = .249, p = .35), and fat (ƞp2 = .02,  F(1,16) = .260, p = .62), to medium 
for protein (ƞp2 = .08, F(1,16) = 1.34, p = .27).  Data indicated that these dietary intake 
scores from pre-test to follow-up by study group did not vary at a statistically significant 
level.  As indicated in the data screening section, estimated protein did not meet 
assumptions for parametric testing.  A Wilcoxon Signed Ranks test confirmed statistical 
significance of changes in estimated protein consumption from T1 to T3 (Z = 2.15, p = 
.031) in the entire sample.  A Mann-Whitney U test based on calculated change scores 
failed to demonstrate a significant difference in changes in protein intake from T1 to T3 
between the intervention and control groups (U = 26, p = .37, r = .23).  
Paired samples t-tests failed to demonstrate a statistically significant difference in 
physical activity from T1 to T3 for the entire sample.  When comparing between group 
differences from T1 to T3, a two-factor repeated measures analysis produced a small 
effect (ƞp2 = .02), and data indicated that MET scores did not vary significantly from pre-
test to follow-up (F(1, 17) = .272, p = .61).  As stated, analysis of MET minutes at T1 and 
T3 indicated that they did not meet the assumptions necessary for parametric testing.  A 
Wilcoxon Signed Ranks test confirmed the absence of significant changes in physical 
activity from T1 to T2 (Z = -.41, p = .68) among the entire group.  A Mann-Whitney U 
test based on calculated change scores failed to demonstrate a significant difference in 
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changes in physical activity from T1 to T3 between the intervention and control groups 
(U = 38, p = .62, r = .15).  The data do not support Hypothesis 4.   
Research Question 2: Feasibility Results 
Recruitment and retention.  Recruitment and retention methods and rates were 
described earlier in this chapter.  The total retention rate from randomization to 
completion of the study was approximately 80% (n = 24).  Retention for this study was 
high in comparison to reports in the literature of drop-out rates between 10% and 70%  
(Moroshko, Brennan, & O’brien, 2011; Franz et al., 2007).  However, as mentioned 
previously, missing data were problematic.  Of the 24 participants who were actively 
involved in the study at follow-up, only 19 (79%) completed at least 80% of the 
instruments measuring primary outcomes, and only 17 (71%) completed all instruments 
for primary and secondary outcomes.  The social media website Facebook was by far the 
most common source of successful recruitment with 60% (n = 49) of contacts resulting 
from flyers posted on public Facebook pages.  Advertising on the GCSU announcement 
“Front-Page” was the least productive in terms of recruitment (n = 7); however, it had the 
highest retention rate with 71% (n = 5) of those requesting information completing the 
study, and 43% (n = 3) providing all necessary information for final analysis.  Retention, 
as it relates to recruitment methods, is displayed in Table 6 below.   
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Table 6 
Retention as it Relates to Recruitment Methods 
 Contact
N (%)* 
Screening 
N (%)* 
Consent 
N (%)* 
Randomized N 
(%)* 
Completion 
N (%)* 
Final 
Sample 
N (%)* 
Overall 81 (n/a) 54 (67) 36 (44) 30 (37) 24 (30) 19(23) 
Facebook 49 (60) 31 (63) 22 (45) 20 (41) 14 (29) 13(26) 
Community 
events 
19 (23) 12 (63) 4 (21) 2 (11) 2 (11) 2 (11) 
Table 6 cont. 
 
      
Front-page  7 (9) 6 (86)  6 (86) 5 (71) 5 (71) 3 (43) 
Posted flyer 6 (7) 5 (83) 4 (67) 3 (3) 3 (50) 1 (17) 
* Retention percentage was calculated as a function of the number of people retained at each step 
compared to the number of people who requested information. 
 
Adherence rate.  During the exit interview, all 11 intervention participants who 
completed the study reported accessing each of the assigned modules; however, end of 
module survey completion rates for the intervention group were low, ranging from 91% 
(n = 10) for module 2 to 27% (n = 3) for modules 5 and 7.  Analysis of end of module 
surveys indicated that participants reported the average time to review each module was 
10-20 minutes.  Slightly longer average review times were reported for modules one, two, 
and six, and slightly shorter average review times were reported for modules seven and 
eight.  See Table 7 for intervention end of module survey completion information.   
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Table 7 
 
Intervention End of Module Survey Completion Rate and Results 
 
 
 
Intervention 
Module # 
Survey 
Completion 
Rate 
n (%) 
Time to Complete Module (minutes) 
n (%) 
5-10 
 
10-15 15-20 > 20 
 
Module 1 9 (82) 0 (0) 3 (33) 5 (55) 1 (11) 
Module 2 10 (91) 0 (0) 2 (20) 4 (40) 4 (40) 
Module 3 8 (73) 0 (0) 4 (50) 4 (50) 0 (0) 
Module 4 7 (64) 0 (0) 4 (57) 3 (43) 0 (0) 
Module 5 3 (27) 0 (0) 1 (33) 2 (66) 0 (0) 
Module 6 4 (36) 0 (0) 1 (25) 1 (25) 2 (50) 
Module 7 3 (27) 1 (33) 2 (66) 0 (0) 0 (0) 
Module 8 5 (46) 1 (20) 3 (60) 1 (20) 0 (0) 
 
Of the participants completing the study who were assigned to the control group (n 
= 8), all reported accessing each of the four control modules.  Analysis of end of module 
surveys identified completion rates of 75% (n = 6), 75% (n = 6), 88% (n = 7), and 100% 
(n = 8) for each of the four modules respectively and an average completion time 5-10 
minutes for each module.   
Instrument completion times.  Instrument completion time was evaluated based 
on T1 data.  Participants spent an average of 1.62 minutes (Range = 1-4 minutes) 
completing the PPRQ, 1.82 minutes (Range = 1-6 minutes) on the PANSE, 4.54 minutes 
(Range = 1-10 minutes) on the URICA, and 9.26 minutes (Range = 4-36 minutes) on the 
IPAQ.  The software used to analyze the DHQ did not provide information regarding 
time spent for completion; however, eight participants mentioned the time intensive 
nature of this instrument.   
Booster techniques.  Because completion of surveys at the end of each module 
was meant to prompt delivery of post-module booster text messages, low survey 
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participation in the intervention group interfered with delivery of these booster messages.  
Following completion of all online modules, it took an average of two to three attempts to 
contact those participants who completed the study (n = 24) for the week five telephone-
call booster.  After the third failed attempt to make contact via telephone, a text message 
was sent requesting that the participant call or text to schedule a follow-up meeting.  This 
resulted in a text message response within 24-hours from each participant.   
Research Question 3:  Acceptability Results 
 Research Question 3 asked, “What was the acceptability of the intervention?”  
Participant acceptability was determined based on responses to survey questions located 
on the last page of each online module, and exit interview responses.  Of those 
completing the end of module surveys for both intervention and control modules (see 
Table 7 and above discussion), all participants (100%) indicated that the information 
found in each of the modules addressed the module objectives and advanced participant 
learning.  Also, all (100%) of those in the intervention group who completed the end of 
module surveys indicated that the information found in the modules was motivational.  
Of those assigned to the control group, 100% of those who completed end of module 
surveys for modules one through three found the modules to be motivational.  Only 66% 
found control module four motivating.   
The exit interview took place either in the student PI office on the campus of 
GCSU or in a public location of the participants choosing.  Based on responses to 
interview questions, of the 11 participants randomly assigned to the HPI group, and 
completing the study, all (100%) would have continued participation for an additional 
two months if offered the opportunity.  Participants reported that they did not find the 
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time commitment to be burdensome and that the intervention changed their view of 
pregnancy risk related to their current weight.  Eight (73%) felt that weight loss would be 
“easier” following the intervention.  More specifically, participants indicated that making 
necessary changes seemed “easier,” that it would be easier to “stick to” those changes, 
that they were more aware of what they “needed to do,” and that modules provided “good 
guidelines and tools” for them to use.   
All 11 participants assigned to the intervention arm of the study approved of the 
intervention, they offered several suggestions to improve accessibility and ease of use.  
Two participants (18%) recommended inclusion of additional video segments in the 
learning modules.  One participant (9%) expressed a desire for additional examples 
including recipes and pictures for serving sizes.  Two participants (18%) suggested the 
use of a Facebook social media page for social support, and one (9%) suggested the use 
of an intervention website for access to modules instead of the informational sheet e-
mailed to participants.   
 The intervention was offered to all control participants (n = 12) at the follow-up 
meeting.  Most (83%, n = 10) expressed interest in continued participation; however, 
none completed end of module surveys, submitted completion certificates, or responded 
to messages after the follow-up meeting.   
Summary 
 This chapter presented the results of the Healthy Pregnancy Intervention pilot 
study.  Three research questions were answered, and the effect of the intervention was 
estimated based on four hypotheses.  The estimated effect size was calculated by 
comparing between group changes over time using MANOVA and partial eta-squared.  
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Though the effect size was low for between-group comparisons over time on most 
variables and there were no significant between-group differences for any of the primary 
variables, Readiness to Change emerged with a large effect size and a p-value 
approaching statistical significance.  Thus, it may be reasonable to assume that in a larger 
sample with adequate power, between-group changes for this variable would demonstrate 
significance.  Acceptability and feasibility of the study were based on descriptive data 
including recruitment, retention, and module completion rates, as well as information 
gathered in a semi-structured interview conducted at the conclusion of the study.  
Recommendations based on these findings are discussed in the following chapter. 
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CHAPTER V 
DISCUSSION AND CONCLUSIONS 
This chapter presents a discussion of the study’s findings, conclusions, strengths, 
limitations, and implications for future research and clinical practice.  This research is 
important because it is one of only a few studies designed to test a pre-conception 
intervention intended to motivate overweight and obese women with pregnancy 
intentions to make changes in diet and physical activity behavior before pregnancy.  The 
goal was to estimate the effect of the intervention on primary (perception of risk for 
pregnancy complications, physical activity and nutrition self-efficacy, and readiness to 
change physical activity and nutrition behavior) and secondary outcomes (nutrition 
behavior, physical activity behavior) of the study, and to determine the feasibility and 
acceptability of the intervention.   
Efficacy of the Intervention 
The transtheoretical model (TTM) of behavior change was used for the 
development and implementation of the intervention in this study.  Based on the model 
concepts, it was hypothesized that, when compared to the control group, participants in 
the intervention group would demonstrate greater improvements in their 1) perception of 
risk regarding weight-related pregnancy complications, 2) physical activity and nutrition 
self-efficacy, and 3) readiness to change dietary and physical activity behavior from 
baseline (T1) to study completion (T2), and from baseline (T1) to follow-up (T3) 
approximately two weeks after study completion.  It was further hypothesized that 
103 
 
 
 
participants in the intervention group would demonstrate a significantly greater 
improvement in nutrition and physical activity behavior from T1 to T3 than those in the 
control group.  Though study results did not support these hypotheses at a statistically 
significant level, there are important findings that merit discussion.   
Perception of Weight-related Risk of Pregnancy Complications.   
Despite recommendations emphasizing the importance of preconception 
counseling, health care providers often do not address weight, the impact of excess 
weight on reproductive outcomes, or diet and physical activity behaviors with overweight 
or obese women prior to pregnancy (Morgan, Hawks, Zinberg, & Schulkin, 2006; 
Yamamoto, McCormick, & Burris, 2014).  As a result, women are often unaware of 
many of the pregnancy complications associated with obesity and unlikely to try to lose 
weight before becoming pregnant (Abbey, Pohlmeier, Laz, Rahman, & Sasade, 2016;  
Cardozo et al., 2012; Cardozo et al., 2013; Chuang et al., 2010; de Jersey, Callaway, 
Daniels, & Nicholson, 2015; Herring et al., 2010; Kominiarek, Vonderheid, & Endres, 
2010; Nitert et al., 2011). 
Yamamoto et al. (2014) reported that providers counseled non-pregnant women 
of childbearing age (15 – 44 years) about diet and physical activity at less than one-
quarter of visits.  Those women who were overweight or obese were significantly less 
likely to receive this counseling than women with an average BMI.  In their study of 
pregnant women, Kominiarek et al. (2010) found that few had discussed the risk of 
maternal obesity with a health care provider and that only about half of women 
understood that excess weight increased overall birth risk.  A study by Cardozo et al., 
(2013) identified that while women of childbearing age are aware of cardio metabolic 
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risks associated with obesity, they had limited knowledge of the effects of obesity on 
reproductive outcomes including infertility, miscarriage, stillbirth, cesarean section, and 
birth defects.  A second study by the same authors (Cardozo et al., 2012) found that 
women being treated for infertility were aware that excess weight might have contributed 
to their difficulties achieving pregnancy.  They were still unaware of complications such 
as miscarriage, stillbirth, and birth defects.  More recent studies confirm that women are 
unaware of the risks of pregnancy complications related to excess weight and that the 
lack of knowledge is not affected by their weight status (de Jersey et al., 2015) or their 
pregnancy intention (Abbey et al., 2016).   
In the present study, the overall perception of risk for pregnancy complications 
was low among this sample of overweight and obese women.  In contrast to the previous 
literature, the majority of participants had discussed their current weight with a health 
care provider.  These findings may indicate that when discussing weight with female 
patients, a clear explanation of the impact on reproductive health and pregnancy 
outcomes is ignored.   
Additional research indicates that individuals who perceive excess weight as a 
health risk are more likely to be in an advanced stage of readiness to change diet and 
physical activity behavior, and to lose weight (Di Noia & Prochaska, 2010; Moore, 
Harris, & Wimberly, 2010; Wee, Davis, & Phillips, 2005).  Weight loss during pregnancy 
is considered unsafe by most health care professionals and has not been proven effective 
in reducing weight-related risk (Forsum et al., 3013; Shummers et al., 2015).  
Understanding these risks before conception may encourage women to make healthy 
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modifications to diet and physical activity before pregnancy, resulting in improved 
maternal and fetal outcomes.   
A goal of the present study was to improve the understanding of the maternal and 
fetal risks associated with excess maternal preconception weight in the intervention 
group.  When comparing intervention and control group changes in perception of risk 
from T1 to T2 to T3, medium to large effect sizes were noted.  The intervention may be 
responsible for these differences.  After randomization, the student PI discussed the 
calculated BMI in relation to CDC classification guidelines and the risk for pregnancy 
complications with participants assigned to the intervention group.  Also, “Food for 
thought” questions based on motivational interviewing (MI) techniques were located 
throughout the online educational modules prompting participants to think about making 
changes in nutrition and physical activity behavior based on the impact those changes 
would have on their weight and reproductive outcomes.  Participants in the control arm of 
the study did not receive this information.   
The between group differences in change, though large, did not reach a level of 
statistical significance.  In contrast, changes in the entire sample were statistically 
significant.  Several factors may have contributed to these findings.  The small sample 
size and unequal group distribution may have interfered with analysis of between group 
differences.  In addition, at the exit interview, control group participants indicated that 
answering survey questions related to pregnancy risk had increased their awareness of 
risk and prompted further investigation.  Actions to prevent these factors from interfering 
with future studies are discussed under study limitations.  
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Despite the inability of the study to produce statistically significant between 
group differences in perception of risk, the presence of medium to large effect sizes and a 
significant increase in perception of risk for the entire sample are important findings.  A 
study indicated that upon learning about obesity-related pregnancy risk, more than three-
quarters of the participants wanted additional information about their weight-related 
pregnancy risks and were interested in a weight-loss program (Kominiarek et al., 2010).  
This increase in perceived personal threat and the perceived threat to the unborn child 
may shift the women’s decisional balance resulting in an increased readiness to change 
and subsequent actual changes in the women’s nutritional intake and physical activity.   
Though it was not directly assessed in the present study, an analysis of the 
correlation between perception of the risk of pregnancy complications and other 
transtheoretical model concepts is worth considering.  A clear understanding of the 
interaction between knowledge of pregnancy complications related to excess weight, the 
perception of risk for complications, readiness to change diet and physical activity 
behavior, and actual changes in behavior would add significantly to the body of 
knowledge regarding pre-conception counseling and intervention development.    
Physical Activity and Nutrition Self-efficacy 
Self-efficacy refers to an individuals’ belief in their ability to make changes in 
behavior (Prochaska & Velicer, 1997).  High levels of self-efficacy are important factors 
for behavior change and successful weight loss (Baranowski, Cullen, Nicklas, Thompson, 
& Baranowski, 2003; Byrne, et al., 2012; Delahanty, Peyrot, Shrader, Williamson, Meigs, 
& Nathan, 2013; Fontaine & Cheskin, 1997; Linde, Rothman, Baldwin, & Jeffery, 2006; 
Prochaska et al, 1992).  Behaviors believed to improve nutrition and physical activity 
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self-efficacy include self-monitoring (weight, nutritional intake, and physical activity), 
goal setting, time management, and the use of a reward system (Armstrong et al., 2011; 
Gleeson-Kreig, 2006; Olander, Fletcher, Williams, Atkinson, Turner, & French, 2013; 
Prestwich et al., 2014; Schnoll & Zimmerman, 2001).   Educational modules for the 
intervention arm of this study included information designed to assist with the inclusion 
of these behaviors into daily activities.  This information was omitted from the control 
group modules.   
 In this study, baseline data indicated that participants had a high level of self-
efficacy before participation.  Some evidence indicates that high levels of pre-treatment 
diet and exercise self-efficacy are associated with successful weight loss (Baranowski et 
al., 2003; Prochaska et al., 1992).  Other studies suggest that pre-treatment self-efficacy 
has no effect on weight loss (Byrne et al., 2012; Linde et al., 2007; Fontaine & Cheskin, 
1997), and still others indicate that high pre-treatment self-efficacy may interfere with 
successful weight loss (Martin, Dutton, & Brantley, 2014).  
A slight increase in self-efficacy in both the intervention and control groups from 
T1 to T2, along with a statistically significant improvement in self- efficacy for the entire 
sample from T1 to T3, supports the possibility of control group contamination or 
increased self-awareness.  Though statistical significance did not persist when comparing 
between-group changes over time, a sharp increase in self-efficacy in the intervention 
group from T2 to T3 and a medium effect size when comparing between-group changes 
over time was noted.  This suggests that self-efficacy may have increased, as participants 
were able to successfully implement some of the evidence-based techniques and tools 
discussed in the educational modules.  Some studies indicate that changes in self-efficacy 
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are more predictable of weight loss than baseline measures alone (Bas & Donmez, 2009; 
Byrne et al., 2012; Warziski, Sereika, Styn, Music, & Burke, 2008).   
Analysis of the impact of both pre-treatment self-efficacy and changes in self-
efficacy on readiness to change and actual changes in behavior should be considered for 
future studies.  A clear understanding of which factor is more directly related to changes 
in diet and physical activity behavior would assist with individualization of behavior 
change interventions.   
Readiness to Change.   
Readiness to change refers to an individual’s willingness to act on new and 
healthier behaviors.  Theoretically, those who have higher readiness to change scores are 
more likely to make healthy changes in behavior (DiClemente, 2011; Prochaska and 
Velicer, 1997).  In this study, the total sample of women demonstrated a high level of 
readiness to change at baseline.  Data from the URICA indicated that overall, this group 
of women was composed of contemplators who were becoming aware of the need to 
change behavior and may have been considering behavioral change within the next six 
months (DiClemente et al., 2001; Prochaska & Velicer, 1997).  Research indicates that a 
significant proportion of patients are at advanced stages of readiness to lose weight, 
improve diet, and increase exercise before participation in an intervention (Wee et al., 
2005; Livia et al., 2016).  Based on this information, and recruitment strategies, which 
required participants to contact the PI if they were interested in participating in this study, 
it is not surprising that baseline readiness to change scores were high.   
According to the TTM, improving readiness to change depends heavily on 
increasing the perceived advantages (pros) and decreasing the perceived disadvantages 
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(cons) of changing behavior (DiNoia & Prochaska, 2010).  Increasing awareness of the 
health-related risks associated with unhealthy behavior is one technique used to improve 
the perceived advantages of adopting healthy behaviors and improving readiness to 
change (Di Noia & Prochaska, 2010; Kominiarek et al., 2010).   
In this study, improving knowledge of pregnancy complications related to excess 
weight was intended to increase the perceived advantages of initiating healthy nutrition 
and physical activity behavior.  Though not at a statistically significant level, the data 
from the present study did demonstrate an increase in perception of risk.  Thus, it would 
be reasonable to assume that there would be a subsequent increase in readiness to change.   
Disadvantages of making healthy nutrition and physical activity changes revolve 
around overcoming perceived barriers to healthy eating and routine physical activity.  
The literature indicates that these barriers include motivation, time, cost, and social 
support and that they may vary based on age, ethnicity, and socioeconomic status 
(Baruth, Sharpe, Parra-Meddina, & Wilcox, 2014; Sequin, Connor, Nelson, LaCroiz, & 
Eldridge, 2014).  Evidence-based information, tools, and techniques, designed to assist 
the participants with overcoming barriers to changing nutrition and physical activity 
behavior (replacing bad behaviors slowly, developing appropriate goals, implementing a 
rewards system, recipe substitution, eating on a budget, enlisting social support, etc.) 
were included in the online learning modules reviewed by the intervention participants.   
When comparing changes in readiness to change scores from T1 to T2, it was 
noted that the intervention group demonstrated a sharp increase in readiness to change 
while the control group remained relatively stable.  Analysis of T2 data indicated that the 
intervention participants as a group advanced to a “doing” phase represented by the final 
110 
 
 
 
stages of change—action, maintenance, and termination—while the control group 
remained in contemplation.  This indicates that the intervention group participants may 
have made some focused modification to their behavior (DiClemente et al., 2001; 
Prochaska & Velicer, 1997).  At follow-up (T3), the control group fell back to baseline.  
Though the intervention group dropped slightly, they remained higher than T1 and 
remained in a “doing” phase.   
 It is also important to consider that even with this small sample, between-group 
differences over time demonstrated a large effect size that was approaching statistical 
significance.  Moreover, it is worth noting that a statistically significant change in 
readiness to change scores was noted from T1 to T2 and from T1 to T3 in the entire 
sample of women.  This level of significance was maintained when comparing between-
group differences in changes from T1 to T2 but disappeared when comparing differences 
from T1 to T3 and across all three data collection time points.  This analysis suggests that 
if this trend continued, a large effect size, as well as a statistically significant difference 
in readiness to change, could occur with an adequately powered sample.  Future studies 
should consider retaining readiness to change as a primary outcome, especially 
considering the potential impact on clinical outcomes such as dietary intake and physical 
activity.   
Physical Activity and Nutrition Behavior.   
The literature indicates that regardless of the method of weight loss, healthy 
physical activity and nutrition behaviors are key factors to successful maintenance, 
making the inclusion of precise instruments to measure actual change important (Greaves 
et al., 2011; Ioannides-Demos et al., 2006; Zalesin et al., 2010).  Evidence based 
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recommendations for healthy eating (serving size, reading nutrition labels, calculating 
calorie recommendations, recording of food intake, etc.) and healthy levels of physical 
activity (activity recommendations, finding time for exercise, etc.) were included in 
online educational modules for the intervention group.  However, several problems 
limited evaluation and generalizability of these outcomes.   
Both the DHQ and the IPAQ demonstrated questionable utility in the present 
study.  Preliminary analysis identified a non-normal distribution and outliers for 
estimated protein consumption in the DHQ and estimated physical activity with the 
IPAQ.  The small sample size may have contributed to these assumption violations 
(Jogilalmat, 2014).  Because of these violations, statistical analysis was completed with 
and without the problematic variables, and with both parametric and nonparametric 
testing.  There were no differences in results for any of the analyses.   
The extreme range of reported nutritional intake, particularly extremely low 
reported intake of calories and protein, in the DHQ raises concerns about participants 
understanding of the instructions, and if they completed all portions of the survey.  The 
software required for DHQ analysis does not provide information regarding the number 
of questions answered or time spent on the survey.  When asked in the exit interview 
about survey completion, all participants indicated that they had answered all of the 
questions; however, many stated that the DHQ was too long.  A different instrument, 
with a shorter completion time and increased availability of completion information, may 
be more appropriate when replicating this study.  A multidisciplinary approach with 
inclusion of a Registered Dietician or a research based nutrition expert may improve the 
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accuracy of micronutrient and macronutrient estimation and identification of appropriate 
instruments.   
The IPAQ demonstrated similarly wide variations in self-reported METs raising 
the same concerns as the DHQ.  Though completion time did not seem extreme, it was 
longer than the other instruments.  Previous studies using this instrument have provided 
participants with a written document to complete or have had research assistants read and 
explain the questions while completing.  Conversion of this document to a self-
administered online questionnaire removed the ability to assure that participants 
understood the questions or provided accurate answers.  In addition, calculating METs 
was challenging using information from a computer database.  Identification of an 
alternate measure of physical activity is recommended before replication of this study.  
Physical activity monitors such as a Fitbit, vivofit, or the iPhone health application have 
been used effectively to monitor physical activity in other weight-loss behavior change 
studies (Lewis, Lyons, Jarvis, & Baillargeon, J., 2015).  A larger budget would 
accommodate the purchase and distribution of these daily fitness monitors and may 
encourage additional participation.   A multidisciplinary approach with inclusion of a 
exercise physiologist may improve the accuracy of energy expenditure and help with 
identification of appropriate instruments.   
Another concern was the ability of the data to provide an accurate estimation of 
the impact of the intervention on actual changes in behavior.  Two systematic reviews of 
randomized trials indicated that the duration of interventions for adult weight loss studies 
ranged from six-weeks to two-years (Millstein, 2014; Tuah, Amiel, Qureshi, Car, Kaur, 
& Majeed, 2011).  Millstein (2014) found that 50% of the interventions lasted 12-16 
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weeks while Tuah et al. (2011) found that the median duration of interventions was nine 
months.  These reviews analyzed all weight-loss intervention studies meeting their 
identified criteria whether they were considered “successful” or not.  The entire duration 
of this pilot study was approximately six-weeks (a four-week intervention with a two-
week follow-up).  Because of the short duration, these results may not provide an 
accurate assessment of the impact of the intervention on actual behavior.  To allow 
adequate time for changes in behavior to occur and to be assessed, an intervention with a 
longer duration and follow-up is recommended for future studies.     
Feasibility and Acceptability of the Intervention 
Findings previously discussed suggest that this intervention may be feasible and 
acceptable with some changes to the methodology and management.  Feasibility and 
acceptability were examined in relation to strengths and limitations of this study. 
Strengths   
This pilot study provided valuable information about the efficacy, feasibility, and 
acceptability of a unique pre-conception weight loss intervention.  It is one of only a few 
studies addressing pre-conception weight-loss and may be the first of its kind to use 
knowledge of weight related pregnancy complications as a motivating factor to shift 
decisional balance, enhance weight loss self-efficacy, and improve readiness to change 
behavior.  The intervention was also unique in that it addressed provider reported barriers 
to weight-loss counseling and care.  It included resources for initiating conversations 
related to current weight and maternal/infant risks associated with excess weight, and it 
provided participants easy access to online materials offering opportunities for learning 
and self-reflection while limiting provider time commitment.   
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Although the hypotheses were not directly supported by the data, certain 
relationships were either statistically significant or approaching statistical significance, 
with medium to high effect sizes noted.  These findings reflected the possible influence 
of the intervention on study participants and strengthened the argument for repetition of 
this pilot study with an adequately powered sample.  
The results of this study established feasibility and acceptability in several areas.  
Study retention was high, and participants found the intervention modules acceptable, 
helpful, and informative.  The time allotted for scheduled meetings was appropriate and 
allowed adequate time for the student PI to review information and to answer questions.  
Intervention participants indicated that they would have participated in the study for a 
longer duration of time, if available.  Six months after the study ended, two participants 
contacted the student PI requesting the development of a support group and additional 
resources.  One participant has since initiated a physical activity support group at her 
local church.   
Limitations   
 This study’s findings should be considered in the context of some significant 
limitations.  Some of these limitations were discussed earlier –contamination of the 
control group, inadequate duration of the intervention, and questionable utility of 
physical activity and nutrition assessment instruments.  Additional limitations pertaining 
to the sample and intervention monitoring are discussed below.    
Sample.  Research suggests using advertising flyers, websites, social networking 
sites, and incentives to maximize recruitment in this population (Corsino et al., 2013; 
LaRose et al., 2016).  Despite following these recommendations, it took nine months to 
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recruit 30 participants.  A larger budget with additional funds for incentives may improve 
recruitment (Corsino et al., 2013; LaRose et al., 2016).   
In this study, attrition rates did not exceed what was expected for a weight loss 
intervention; however, attrition rates in the control group were higher than the 
intervention group leading to unequal group sizes.  Unequal group sizes are not 
problematic from a scientific standpoint and should not have an impact on statistical 
analysis (Schulz & Grimes, 2002).  The small sample size may have exaggerated the 
impact of these unequal groups (Munro, 2005).   
The literature identified multiple factors that contribute to attrition in weight-loss 
programs.  Some factors (age, gender, and employment status) may be uncontrollable 
from an investigator standpoint as exclusion is only ethically appropriate if indicated by 
the research question.  A well-designed intervention addressing controllable factors 
(motivation, dietary habits, depression, stress, and expectations) may have lower rates of 
attrition (Grave, Suppini, Calugi, & Marchessini, 2006).  Information about these topics 
was included in the online modules reviewed by the intervention participants and may 
have contributed to the high retention rates for that group.  Consistent reminders of the 
ability to participate in the intervention upon study completion and quick transition to the 
intervention group may improve retention in the control group.      
During data analysis, it was noted that several participants failed to complete all 
data collection instruments.  These participants were eliminated from the final analysis.  
The resulting small sample size reduced statistical power, increased the chance of Type II 
errors, limited the ability to meet test assumptions in some cases, hindered estimates of 
efficacy, and interfered with generalizability of the findings.  The literature has suggested 
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techniques to reduce missing data including 1) documentation of a clear procedure to 
collect, enter, and edit data as it becomes available, 2) stated apriori targets for 
unacceptable levels of missing data and 3) real-time monitoring of data collection to 
identify missing data (Kang, H., 2013).  It is recommended that these principles be 
considered when replicating this study or developing similar studies.   
In addition to the small sample size, there are areas of potential sampling bias that 
must be recognized.  Analysis of racial-ethnic variables for the present study compared to 
population statistics for the geographical area used for this study indicated that although 
Caucasians seem to be appropriately represented, other racial-ethnic groups are 
underrepresented (U.S. Census Bureau, 2016).  Also, because recruitment was limited to 
the central Georgia area,  the participant characteristics and study results may not reflect 
those that would be anticipated in other sections of the state or the country.  Including 
rural and urban study sites in multiple geographical locations would reduce this bias.   
This sample was made up of individuals who volunteered to participate in the 
study (self-selection bias).  There is no information regarding those who chose not to 
participate nor is it known to what extent those participant characteristics and study 
findings would relate to those who did choose to participate (non-response bias).  The 
small sample size may have amplified the impact of these sampling and selection bias.   
Intervention.  Additional methodological limitations lie in the implementation 
and management of the intervention.  First, this study was implemented and monitored by 
a single investigator who was responsible for recruitment, scheduling and completing 
screenings and meetings, monitoring completion of assigned educational modules, 
sending weekly booster messages, answering participant questions, and maintaining 
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participant engagement.  This proved to be very time-intensive and difficult to manage 
even with this small sample.  Additional problems with contacting participants via 
telephone, monitoring educational module completion, and delivery of booster messages, 
increased monitoring time significantly.  Future studies with a larger budget would allow 
additional staff to monitor and engage participants.   
Problems with physical resources (parking and meeting space) were addressed 
during the implementation phase.  It was thought that arranged meetings would take place 
on the campus in a private faculty office.  Parking designations at the university were 
changed during the implementation of the study resulting in limited access to parking 
permits in lots close to the faculty office.  When permits were obtained, participants spent 
a great deal of time driving around searching for available parking spots.  With IRB 
approval, meetings were moved off campus to public meeting sites of the participants 
choosing (coffee shops and restaurants).  This was an effective solution, and participant 
confidentiality was maintained by collecting data away from the other patrons.  The 
collection of health-related data in the community setting was challenging and is not ideal 
from a Health Insurance Portability and Accountability Act (HIPPA) standpoint.  In 
addition, general safety concerns about meeting a stranger in a public location may have 
limited recruitment (Malawi, 2008).  Moving meetings to a professional setting may 
improve study recruitment and retention.   
Changes in control group outcome variables indicated that this group might have 
received information that increased their knowledge or self-awareness related to study 
outcomes.  In completing the exit interview, it was revealed that one intervention 
participant was a roommate to two participants in the control group.  All three had agreed 
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to participate in the study together.  They reported that they had shared information from 
their assigned modules and that changes in behavior for the intervention participant had 
affected behaviors of the roommates assigned to the control group.  Control group 
participants reported that completion of the PPRQ made them think about potential 
pregnancy complications associated with their weight, and that completion of the DHQ 
made them think about their current dietary behavior.  One control group participant 
stated that review of the polycystic ovarian syndrome (PCOS) module encouraged her to 
talk to her physician about that condition.  This appointment led to a diagnosis of PCOS 
and additional education regarding weight loss from the provider.   
Literature suggests that while contamination rates are a problem in lifestyle 
interventions, lower rates are reported when the intervention is offered to the control 
group at the conclusion of the trial (Hertogh, Schuit, Peeters, & Monninkhof, 2010; 
Steins Bisschop et al., 2015).  The intervention in this pilot study was offered to control 
group participants following completion of the control arm of the study.  Additional 
suggestions for reducing control group contamination include providing 
recommendations regarding behavior and sharing of information to all participants at the 
beginning of the study and throughout, and assuring a clear understanding of study goals 
(Hertogh et al., 2010).  Moving recruitment out of the community, where participation is 
largely due to word of mouth, and into a professional setting (health-care providers 
office) may also limit the chance that participants know each other and would share 
information.  Also, the PCOS educational module in the control arm of the study should 
be replaced with a module containing information that is not related to weight or weight-
loss.   
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One final limitation relates to social support.  The literature identifies this as an 
important element in nutrition and physical activity lifestyle interventions (Kiernan et al., 
2012; Parham, 2013; Wolfe, 2004).  This topic was addressed in the educational modules 
by providing the intervention participants with information regarding how to enlist the 
help of others.  Based on the exit interview, participants desired a more tangible form of 
social interaction and suggested that development of a social support group, a Facebook 
page, or and an internet website with a blog would improve this aspect of the study. 
 Implications  
Future Research 
 Identification of an intervention that will identify overweight and obese women 
before pregnancy, and provide them with resources that will encourage pre-conception 
changes to diet and physical activity may improve pregnancy outcomes.  An intervention 
of this nature should include information about the increased risk of pregnancy 
complications, recognize provider barriers to counseling, and provide easy access to 
information, tools, and support for both providers and patients.  Despite the limitations of 
this pilot study and the inability to support the identified hypothesis at a statistically 
significant level, the intervention addressed each of these criteria and was acceptable to 
study participants.  Replication of this pilot study with changes to the design and 
implementation as suggested throughout this paper, including a larger and more diverse 
sample, is recommended.   
Collection of qualitative data about motivating factors for participation and 
effective components of weight-loss interventions would add to the body of knowledge 
regarding intervention development and management.  Closer evaluation of dropout rates 
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as they relate to demographic variables, baseline data, and changes in primary and 
secondary outcomes, would provide important information regarding how to improve 
study retention and would add to the literature concerning development and 
implementation of lifestyle interventions.   
Theory Development 
Researchers investigating application of the transtheoretical model (TTM) to the 
development, implementation, and monitoring of weight loss interventions found 
inconclusive evidence of the ability to support sustainable weight loss, and weak 
evidence supporting the ability of these interventions to encourage changes in diet and 
physical activity behaviors (Mastellos, Gunn, Felix, Car, & Majeed, 2014).  They 
reported that most deficiencies were related to inadequate reporting of study design, 
methods, and outcomes, and the reliance on self-reported values.   
Well-designed randomized controlled trials that apply the principles of the TTM 
appropriately and produce evidence about the effect of the TTM driven interventions on 
nutrition and physical activity will strengthen the literature regarding the use of the model 
for intervention development and monitoring (Mastellos et al., 2014).  A thorough 
evaluation of the relationships between theoretical concepts would help explain which 
concepts were responsible for changes in readiness to change or actual changes in 
behavior.  Post-intervention assessment to determine aspects of the intervention that were 
helpful and best practices for the dissemination of information, including a clear and 
concise explanation of study design and outcomes, can help future practitioners with 
intervention development.      
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A major strength of the TTM is the potential to tailor an intervention according to 
a participant’s stage of change or readiness to change.  Development and implementation 
of this type of intervention may be time intensive and limits the ability to make 
recommendations on a population level.  Identification of a standard intervention that was 
equally as effective as a tailored intervention would assist with large-scale 
implementation in a population (i.e., overweight and obese women of childbearing age) 
and would be an important addition to the TTM literature.   
Clinical Practice 
Several implications for nursing practice can be derived from the findings of this 
study.  Overweight and obese women of childbearing age who participated in this study 
did not perceive that they were at an increased risk for pregnancy complications even 
though they had discussed their weight status with health care providers.  Because many 
pregnancies are unanticipated and women do not seek “preconception” care, ensuring that 
all health professionals have the confidence, competence, and resources necessary to 
open discussions about the impact of excess weight on pregnancy outcomes and to 
counsel women regarding appropriate weight management before, during, and after 
pregnancy.  Research findings indicate that medical residents who received formal 
training had a significant increase in knowledge and self-efficacy of obesity management 
compared to those who did not (Smith et al., 2015).  Including similar training in 
advanced practice nursing programs and other programs for health professionals will 
likely have similar results.   
Collaboration between all caregivers will assist with consistent interventions and 
education.  Nutritionists are more likely to report high quality training in obesity 
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counseling, to demonstrate a high level of confidence in care management, and to have 
high perceptions of their ability to produce clinically significant weight reduction 
compared to other health care professionals and should be considered as an integral part 
of the management team (Bleich, Bandara, Bennett, Cooper, & Gudzune, 2015).  If 
patient circumstances do not allow inclusion of a multidisciplinary team, primary and 
bedside care providers should have access to information and resources that will help 
them with the implementation of an intervention.        
Health care providers cite limited time and inadequate knowledge of counseling 
techniques, as barriers to obesity counseling (Morgan et al., 2006; Yamamoto et al., 
2014).  Development and dissemination of an easily accessible, empirically based 
maternal obesity tool kit with information, links, tools, and printable resources for 
providers and patients would permit easy screening and counseling.  The material used 
for the intervention in the present study would provide an excellent starting point for a 
tool-kit of this nature.  It could be a valuable time-saver for health care providers and 
would provide an opportunity for interdisciplinary collaboration without additional cost 
to the patient.   
The American Council of Obstetrics and Gynecology (ACOG) has published an 
obesity tool-kit on the internet (ACOG, 2016).  This website provides excellent 
information about obesity counseling including algorithms, counseling techniques, 
ACOG guidelines, and links to external resources; however, it is designed for use by 
health care practitioners, not patients.  Patient recourses are available but they are 
difficult to locate and detailed which may interfere with patient participation.  Resources 
used for the Diabetes Prevention Program (DPP) are also available online and were used 
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as the basis for the development of the educational modules and participant handouts in 
the present study (CDC, 2016b).  Handouts and curriculum, as posted on the website, are 
designed for a community-based group intervention delivered by a group leader and not 
for individual review.   
Health Policy 
 Despite overwhelming evidence that maternal obesity has a negative effect on 
maternal and child pregnancy outcomes, the establishment of public policy to prevent 
pre-conception obesity or its effects in pregnancy needs attention.  Unlike the response to 
childhood obesity, which has resulted in the establishment of local and national policies, 
there are no noticeable campaigns or movements to increase awareness of obesity-related 
pregnancy complications or preconception weight loss recommendations.  Interventions 
in the clinical setting could be linked to multi-faceted obesity prevention efforts in the 
community, so healthy weight goals are reinforced throughout the system.  Involving 
public health departments, community health centers, the Division of Family and 
Children Services, the Women’s Infant and Children’s (WIC) Food and Nutrition 
Services, and the Supplemental Nutrition Assistance Program (SNAP) may help to ensure 
that women of childbearing age receive the assistance and support necessary to encourage 
pre-conception or intra-conception (between pregnancy) weight loss.  These programs 
would be ideal for implementation and monitoring of a weight loss program similar to the 
one in this pilot study.   
Implementation of a successful intervention to reduce maternal obesity will likely 
reduce individual and federal health care costs.  It is estimated that in the general 
population a loss of one BMI unit would result in a savings of $27 per adult (MacEwan et 
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al., 2014).  At the time of this writing, the researcher was unable to locate any data 
identifying estimated saving for pre-conception weight loss.  Because of the cost 
associated with pregnancy complications in overweight and obese mothers, it would be 
reasonable to assume that savings would increase.  This would be an excellent area for 
future research.   
Additional savings may be possible by including wellness benefits (reduced-price 
gym memberships, nutrition and physical activity classes, commercial weight-loss 
programs, rewards for physical activity, etc.) as a participation reward.  The literature 
indicates that wellness benefits are effective in increasing physical activity and reducing 
BMI (Conn, Hafdahl, Cooper, Brown, Lusk, 2009; Heinen & Darling, 2009).  It is 
estimated that for every $1 spent on this type of activity over $3 are saved in medical 
costs (Baicker, Cutler, & Song, 2010).   
Conclusions 
 Being overweight or obese before pregnancy is proven to complicate fertility, 
pregnancy, childbearing, and postpartum.  These conditions can also lead to multiple 
maternal and fetal comorbid conditions that can complicate individuals’ quality of life.  
Despite the plethora of documented obesity-related pregnancy complications, women are 
largely unaware of the potential detrimental effects of this chronic condition.  Even 
though professional organizations indicate that all women of childbearing age should be 
counseled regarding the impact of excess pre-conception weight and offered weight 
reduction information and assistance, there is little evidence to support an effective 
intervention.  It is essential that health care providers be equipped with the knowledge 
and resources necessary to assess, implement, and reinforce healthy behaviors in this 
125 
 
 
 
population.  This study demonstrated potential efficacy of an evidence-based intervention 
designed to improve the maternal perception of obesity-related pregnancy risk, enhance 
nutrition and physical activity self-efficacy, and improve readiness to change nutrition 
and physical activity behaviors.  Implementation of the intervention with some 
methodological changes and further testing on a larger scale is merited.  
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Appendix E  
 
Investigator Handbook 
Communication Transcripts  
Email - Welcome and informed consent 
 
Hello ____________ 
Thank you so much for your time today and for your interest in participating in 
my research study.  Please click HERE (insert informed consent link) to review 
and complete the informed consent document that we discussed earlier.  If you 
have any questions, please contact me at: 
insert e-mail address or insert phone number. 
If you agree to the terms outlined in the informed consent, please enter your name 
in the box provided and click on the arrows in the bottom right corner.  After I 
receive your informed consent, a second email will be sent with links to various 
questionnaires.   
Thanks again for your time, and I look forward to seeing you at our scheduled 
appointment on insert location on insert date at insert time.   
 
Josie Doss 
insert email 
insert phone number (text or phone calls) 
 
Email - Thank you and Time 1 data collection links 
 
Hello ____________, 
Thanks so much for completing the informed consent and agreeing to participate 
in my research study.  Below you will find links to the initial questionnaires.  As 
stated previously, please allow about 1.5 to 2 hours to complete all of the 
information.  You do not need to complete them all at once.  You can save the 
information and return to it as many times as necessary.  Please complete them 
prior to our scheduled appointment time.  If you have any questions, please let me 
know. 
Please click HERE (insert link) for the Patient Characteristics/Demographics 
form. 
Please click HERE (insert link) for the Pregnancy Perception of Risk (PPRQ) 
questionnaire. 
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Please click HERE (insert link) for the Physical Activity and Nutrition Self-
efficacy (PANSE) questionnaire. 
Please click HERE (insert link) for the University of Rhode Island Change 
Assessment (URICA) questionnaire. 
Please click HERE (insert link) for the Dietary History Questionnaire (DHQ).   
Please click HERE (insert link) for the International Physical Activity 
Questionnaire (IPAQ).   
Thanks, 
Josie Doss 
insert email 
insert phone number (text or phone calls) 
Text messages - Week 1, 2, 3, 4 following completion of modules 
Modules 1-7 for the intervention group, and 1-3 for the control group: 
“Congratulation on the completion of Online Module 1!  Thank you for your 
continued participation in this study.  Remember that if you have any questions or 
concerns, you can contact me at insert phone number or insert email.” 
Module 8 for the intervention group and module 4 for the control group:   
“Thank you for your continued participation in the study and congratulations on 
the completion of all of your assigned modules.  Please do not forget to follow the 
link in the final module to complete the second set of questionnaires.  It should 
only take you about 30 minutes and will provide me with some valuable 
information.  I will contact you soon to arrange a follow-up meeting.  Thanks 
again!” 
Telephone Booster Call - Week 5 or following completion of all modules. 
“Hi, this is Josie Doss from the Preparing for a Healthy Pregnancy Research Study.  
How are you today?  I just want to thank you again for your participation in the study 
and make sure you were not having any problems with any of the modules or with the 
links to the questionnaires in the final module.   
Do you have about 5 minutes to talk or would it be better if I call at a different time?  
I just have a few questions, so I won’t keep you long.   
First, on a scale of 0-10, with 0 representing no importance and 10 representing very 
important, how would you rate the importance of making diet and physical activity 
changes today?” 
“Why a ____ and not a lower number?”   
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“Last time we talked your number on that scale was ___, what has changed to make 
that number increase or decrease?” 
“We also need to go ahead and schedule our exit interview.  This should only take 
about 30 minutes and will provide me with some important information about the 
study and the impact it has had.  We want to schedule this about two weeks after you 
have completed the modules, so what does your schedule look like the week of 
________?”   
“Great.  You should expect one more email from me, a few days before our final 
interview, with links to our final set of questionnaires.  I ask that you complete these 
as close to our final meeting as possible but have them all completed before we meet.  
This final set of information will help me to understand what impact this study has 
had or didn’t have.” 
“Do you have any questions for me at this time?” 
“Okay.  Thanks.  I look forward to seeing you on __insert date and time____.” 
 
Email - Beginning of week 6 - Thank you and T3 data collection 
 
Hello ____________, 
Thanks again for your participation in my research study.  I hope the information 
you have received has been helpful.  We are nearing the end of our research study 
and need to gather some final information before we meet for our exit interview.  
Please use the links below to complete the final set of questionnaires.  You should 
allow about 1.5 hours to complete all of the information.  You do not need to 
complete them all at once.  You can save the information and return to it as many 
times as necessary.  Please complete them prior to our scheduled appointment 
time.  If you have any questions, please let me know.  
Remember, we are scheduled to meet ____(insert location)_____ on 
____(date)_______ at ___(time)______.  If this appointment no longer works for 
you, please let me know so that we can reschedule. 
Please click HERE (insert link) for the Patient Characteristics/Demographics 
form. 
Please click HERE (insert link) for the Pregnancy Perception of Risk (PPRQ) 
questionnaire. 
Please click HERE (insert link) for the Physical Activity and Nutrition Self-
efficacy (PANSE) questionnaire. 
Please click HERE (insert link) for the University of Rhode Island Change 
Assessment (URICA) questionnaire. 
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Please click HERE (insert link) for the Dietary History Questionnaire (DHQ).   
Please click HERE (insert link) for the International Physical Activity 
Questionnaire (IPAQ).   
Thanks again, 
Josie Doss 
insert email 
insert phone number (text or phone calls) 
Meeting Guide 
Preparation Checklist – Materials Required for this Meeting 
 Extra consent forms 
 Extra questionnaires (paper copies)  
 Completed Eligibility Screening Forms 
 Randomization envelopes with Healthy Pregnancy Intervention instructions or 
Women’s Health Group instructions. 
 Intervention Participant Handbooks 
 Control Participant Handbooks 
 Balance Scale 
 
Part 1: Introduction and Randomization 
Welcome! 
Thank you for meeting with me today.  I appreciate your interest in my study.  The first 
part of this meeting is to verify your eligibility for the program, to make sure all of my 
paperwork is in order, to answer any additional questions you may have, and to determine 
which group you will be randomly assigned. 
 
CHECKPOINT:  Completion of Informed Consent and Baseline Data? 
 
Yes No 
I noticed that I do not have a consent form 
and/or data collection instruments for you did 
you happen to bring them with you? 
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I see where you have completed the 
online consent form as well as the 
baseline data collection instruments.   
 
Do you have any additional 
questions for me before we get 
started? 
Yes: 
Do you have any 
additional questions?  
No:   
Okay.  I have some 
copies here.  It will 
take you about an 
hour to complete 
them in addition to 
our meeting today.  
Would you like to 
complete them now 
or would you prefer 
to reschedule our 
meeting and take 
them home? 
(Reschedule if 
necessary) 
 
Next, I would like to do is to verify some of the information you provided for my records.   
 
CHECKPOINT:  Review of eligibility information and obtain a measured baseline height 
and weight to verify Body Mass Index (BMI) eligibility for the study.   
 
Based on the review of information you are still eligible to participate in the study. 
The next step is to determine which group you will be initially placed in.   
The information you receive over the course of the study will be based on your group 
assignment.   
Following completion of the material from your assigned group, you will have access to 
the information from the other group.   
 
CHECKPOINT:  Randomizated by selecting a plain brown envelope containing either an 
intervention handbook or a control handbook.  
 
Intervention Group 
Envelope will contain 
1. Healthy Pregnancy Intervention (HPI) Participant Handbook 
See the intervention script in Part II below for the remainder of this face-to-face meeting 
Control Group 
Envelope will contain  
1.  Women’s Health Participant Handbook 
See the control script in Part II below for the remainder of this face-to-face meeting 
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Part 2: Meeting Content 
Intervention Control 
Goal:  To enhance readiness to change related to weight loss 
behaviors (diet and physical activity) by increasing personal 
perceptions of the benefits (pro’s) of behavioral change and 
decreasing perceived disadvantages (cons) of behavioral change. 
Goal:  Program 
enrollment  
Objectives:  
By the end of this meeting participants will: 
1. Explain why a healthy weight prior to pregnancy is important 
2. Describe the events that will take place during this study 
Objectives: 
By the end of this 
meeting 
participants will: 
1. Describe the events 
that will take place 
during this study 
Handouts 
1. HPI Participant Handbook 
a. What is the Healthy Pregnancy Program 
b. Instructions for Participation 
c. BMI Handout 
d. Maternal Obesity Fact Sheet 
Handouts: 
1. Women’s Health 
Participant 
Handbook 
2. Instructions for 
Participation 
You will be participating in the Healthy Pregnancy portion of the 
study first.  When you complete this portion of the study, you will 
have the opportunity to complete the women’s health portion of 
the study.   
This is your Participant Handbook.   
It is pre-filled with all of the handouts for each module.   
The handouts are also located in the computer modules so you can 
print additional copies or save them to your computer. 
You can store your participation certificates and journaling notes 
with this handbook as you progress through the program.  Please 
bring this notebook when you return for our follow-up 
appointment.  I will review some of the information at that time, 
but you will be able to keep the handbook. 
MI Session – 15 minutes (questions may vary based on 
participant response) 
Tell me why you were interested in participating in this study. 
Clarifying statement (i.e. so, you are interested in getting pregnant 
but you are concerned about your weight and would like to get that 
under control first.) 
On a scale of 1-10 how likely are you to try and change your 
eating and physical activity behavior to try and lose the weight 
you want? 
You will be 
participating in the 
women’s health 
portion of the study 
first.  
When you complete 
this portion of the 
study you will have 
the opportunity to 
complete the 
nutrition and 
physical activity 
portion of the study 
later.   
This is your 
Participant 
Handbook.  It is 
pre-filled with all of 
the handouts for 
each module.  The 
handouts are also 
located in the 
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What would make you more ready? 
What is your current plan and what are your next steps? 
Do you mind if we talk about your weight for a moment? 
BMI Handout (Participant handbook) 
Because it is the easiest way to understand a reference range for a 
healthy weight, we generally discuss weight in relation to body 
mass index or BMI (World Health Organization [WHO], 3013).   
BMI is calculated using a formula where BMI = weight in 
kg/height in meters squared.  An easier way to calculate this is 
with an online BMI calculator, a BMI chart, and even a BMI app 
(demonstrate). 
The Centers for Disease Control and Prevention (2014) indicate 
that: 
A BMI of 18.5 or less is underweight 
A BMI of 18.5-24.9 is normal 
A BMI of 25-29.9 is overweight and 
A BMI of 30 is obese. 
We measured your height and weight at the beginning of our 
meeting today.   
Based on your height and weight measurements today 
Your Height was ____ 
Your Weight was______ 
And your BMI is ______ 
Pause…… 
What are your thoughts about your current weight? 
What do you want to be different about your weight? 
What do you know about health risks related to your current 
weight? 
May I share some information with you about the impact of excess 
weight? 
Maternal Obesity Fact Sheet (Participant Handbook) 
Obesity increases the risk for many chronic diseases including 
diabetes, joint problems, gynecologic abnormalities, arthritis, 
respiratory disorders and certain types of cancer.   
In addition to the chronic health problems associated with obesity 
women of childbearing age who are overweight or obese are 
endangering their reproductive health and the health of their future 
children.  
How does that information impact your desire to lose weight?   
How would changing your behavior related to nutrition and 
physical activity affect your life? 
Most overweight and obese patients experience significant 
challenges managing their weight, eating a healthy diet and getting 
enough physical activity.  Even among highly motivated people 
relapse is common.  We need to identify a better way to change 
behavior and improve reproductive outcomes. 
computer modules 
so you can print 
additional copies or 
save them to your 
computer. 
You can store your 
participation 
certificates and 
journaling notes 
with this handbook 
as you progress 
through the 
program.  Please 
bring this notebook 
when you return for 
our follow-up 
appointment.  I will 
review some of the 
information at that 
time, but you will 
be able to keep the 
handbook. 
Instructions for 
Participation 
This portion of the 
study involves this 
meeting, 4 online 
modules that focus 
on issues that will 
discuss important 
women’s health 
topics, and a final 
follow up meeting 
back here with me.  
The modules will 
focus on things like 
common infections 
that women 
experience, 
common cancers, 
pre-menstrual 
syndrome, and 
violence and abuse.  
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Despite the long list of complications, a vast majority of 
overweight and obese women indicate that they had never been 
advised to lose weight (Morgan et al., 2006).  However, of those 
who WERE advised to lose weight by their health care provider a 
large majority actually did try, and were successful (Benning, 
2015).  So the research indicates that if health care providers open 
the conversation, patients will make an attempt. 
On a scale from 1-10 how ready are you to take the next step? 
What is the HPP? (Participant Handbook) 
We have discussed some of this information prior to you 
consenting to participate in the program, but let me give you just a 
short recap of the intervention.   
It is based loosely on the Diabetes Prevention Program research 
study or the DPP (Knowler, Barrett-Connor, Fowler, & Hamman, 
2002).   
The DPP was a research study funded by the NIH and supported 
by the CDC.  It showed that making certain lifestyle changes and 
continuing the changes over time can prevent type 2 diabetes in 
people who are at risk for the disease.  An unexpected finding was 
that people who participated in the behavioral changes suggested 
actually lost weight and were able to maintain those changes for a 
period of time.   
Instructions for Participation (Participant Handbook) 
The program involves this meeting, 8 online modules that focus on 
changing your behaviors related to eating and physical activity, 
and a final follow-up meeting.  The modules will focus on things 
like the basics of healthy eating and physical activity with topics 
such as 
- Monitoring what you eat 
- Eating fewer calories 
- Being physically active and 
- Balancing eating and physical activity for weight loss 
The modules will also provide you with information that will help 
you maintain your changes in behavior over the long term.  We 
will focus on topics like 
- Problem solving 
- Temptation 
- Eating out 
- Managing stress  
- Staying motivated 
This handout explains in what order and when you should 
complete each module.  Following this schedule is important so 
that you can allow yourself enough time to think about each 
behavior and use it in your daily life before you move on to the 
next behavior.  If you get behind it's okay to catch up but the 
They will provide 
you with 
information 
regarding risk 
factors, screening, 
symptoms, 
treatment and 
prevention. 
 
This handout 
explains in what 
order and when you 
should complete 
each module.  
Following this 
schedule is 
important so that 
you can allow 
yourself enough 
time to think about 
each behavior and 
use it in your daily 
life before you 
move on to the next 
behavior.  If you 
get behind it's okay 
to catch up but the 
information will 
have the largest 
impact if you 
follow the schedule.  
I will send you an 
electronic copy of 
this schedule so you 
can simply click on 
the required links 
and review. 
 
It’s important that 
we stay in touch so 
feel free to call or 
e-mail me if you 
have any questions 
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information will have the largest impact if you follow the 
schedule.  I will send you an electronic copy of this schedule so 
you can simply click on the required links and review. 
It's important that we stay in touch so feel free to call or e-mail me 
if you have any questions or need to talk.  I will be contacting you 
at key points in the study via text message and email, but you can 
contact me as well.   
or need to talk.  I 
will be contacting 
you at key points in 
the study via text 
message and email, 
but you can contact 
me as well.   
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Appendix F  
 
Healthy Pregnancy Intervention Handbook 
 
 
The prevalence of women of childbearing age who are overweight or obese is at an all-time high. Of women who could 
become pregnant, 33% are considered obese (body mass index [BMI] of 30 or higher) and 62% are overweight (BMI of 
25 or higher).  The majority of women are unaware of how health and lifestyle factors, including obesity, influence 
reproductive health and childbearing. 
A healthy body weight (BMI between 19.8 and 26) improves a woman’s chances of conception while 
excess body fat or insufficient amounts interfere with her fertility. Evidence suggests it may be more difficult for 
overweight and underweight women to conceive by means of high-tech methods such as in vitro fertilization, too. 
Starting pregnancy at a healthy weight translates into a lower risk of complications for mom and her 
baby during pregnancy and delivery, including hypertension, gestational diabetes, caesarean section, preterm labor and 
delivery, and stillbirth. Women who are overweight and obese at the time of conception are more likely to have a child 
with a structural defect, including neural tube defects. Many neural tube defects, such as spina bifida, are preventable 
by consuming adequate amounts of folic acid during the first four weeks of pregnancy.  However, meeting the current 
folic acid recommendation may not protect women who are overweight and obese from a pregnancy affected by a 
neural tube defect. 
Our goal for this section of the study is to encourage changes in diet and physical activity behavior by enhancing 
personal awareness of pregnancy risk associated with individual BMI and providing tools to assist with changes in diet 
and physical activity behavior that will help you prepare for pregnancy and improve your chances of a healthy 
pregnancy and a healthy baby.   
The following topics will be addressed: 
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Body Mass Index     Maternal and Neonatal Complications 
Energy Balance      Goal Setting  
Self-Monitoring      Healthy Eating Guidelines 
Serving Size Recommendations    Food Label Interpretation 
Alternatives to high calorie meals   Healthy Eating on a Budget 
Recipe Modification     Planning Ahead for Healthy Eating 
Social Support and Changing Behavior   Stress Reduction 
Physical Activity Recommendations   Dealing with high-risk situations 
Prevention of Relapse     How to stay Motivated 
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What is the Healthy Pregnancy Program? 
The Healthy Pregnancy Program is a 4-week program designed to help you change your behavior 
related food and physical activity.  It is anticipated that information from this program will help 
you change your behavior related to food and physical activity which will assist with weight loss 
before you get pregnant.   
Components of the Healthy Pregnancy Program 
1 face-to-face-meeting 
8 online modules 
1 face-to-face follow-up 
Text messages and e-mails 
Data Collection Questionnaires 
Program Goals 
This program is based on the DPP study and many others that have been conducted since.  
This program will help you ─   
 Learn the facts about healthy eating and being active.    
 Learn what makes it hard for you to eat healthily and be active.    
 Learn how to change your habits to healthier habits.    
 Maintain the long-term support you need to stick with the changes. 
Contact Information 
If you have any problems accessing any of the modules or any of the content within the modules 
or if you need to contact me at any time, please do not hesitate. 
Text message or phone call:  478-955-4743 
e-mail:  Josie.doss@gcsu.edu 
The Diabetes Prevention Program 
The Healthy Pregnancy Program is based on the Diabetes Prevention Program (DPP) which was a 
research study funded by the National Institutes of Health (NIH) and supported by the Centers for 
Disease Control and Prevention (CDC). The results showed that making certain lifestyle changes 
and continuing them over time can prevent type 2 diabetes in people who are at risk.  This study 
also concluded that of those who participated in the lifestyle intervention 50% met their weight 
loss goal (7% of their body weight), and 75% were meeting physical activity recommendations. 
References 
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Instructions for Participation – Healthy Pregnancy Group 
 
Thank you for being in my study.  You will be in the “Healthy Pregnancy” group.   
 
Today we will talk about your pre-pregnancy health, including diet and physical activity 
behaviors.  We will also talk about how these behaviors may affect your ability to get pregnant 
and to have healthy babies.  
 
Over the next four-weeks, you will complete 8 online modules.  These modules will give you 
information about how you can make healthy changes to your diet and physical activities.  
Making these changes might increase your chances of getting pregnant and having a healthy 
baby.   
 
Clicking on the links below (https://.....) will take you to each module.  Please try to complete 
them during the week identified.  Instructions for each module can be found within the modules 
themselves. To allow easy access, I will forward an electronic copy of this form to the email 
address you have provided.  
Week 1: Date ________________ 
Meeting: 
Module 1 – Getting Started: 
https://www.softchalkcloud.com/lesson/serve/ltWZTh8fDxQNY3/html  
Module 2 – Eating to Live 
https://www.softchalkcloud.com/lesson/serve/pod0sqIG25v4xM/html  
Week 2: Date ________________ 
Module 3 – Changing Behaviors 
https://www.softchalkcloud.com/lesson/serve/qbB8KDseVRZxcd/html  
Module 4 – Planning for Success 
https://www.softchalkcloud.com/lesson/serve/keprNgFbP3v6OG/html  
Week 3: Date _________________ 
Module 5 – Getting Physical 
https://www.softchalkcloud.com/lesson/serve/yCHxZ1Wsw7LaeQ/html  
Module 6 – Recognizing Temptation 
https://www.softchalkcloud.com/lesson/serve/z6em7g1RlEyMWn/html  
Week 4:  Date _________________ 
Module 7- Taking Control 
https://www.softchalkcloud.com/lesson/serve/IfX8h7UQYA90uK/html  
Module 8 – Becoming a Champion 
https://www.softchalkcloud.com/lesson/serve/wQTDOqj0tm6e9u/html 
  
I will send you a text message and/or email each time you finish a module.  I will call you after 
you complete of all 8 modules.  We will meet on the Georgia College and State University for 
about and 20-30-minutes two-weeks after you finish all of the modules.  The total amount of time 
you should spend doing these activities is 8.5 hours during the next 6-weeks.  
 
If you have any problems getting to the modules or with any of the information in the modules, or 
if you need to contact me at any time, please use the phone number and email below. 
 
Text message or phone call:  478-955-4743 
e-mail:  Josie.doss@gcsu.edu 
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Body Mass Index (BMI) Handout 
Body Mass Index or BMI can be useful for visualizing ranges for underweight, normal weight, 
overweight, and obesity.  Because it is a simple formula, it is popular for the initial evaluation of 
weight status.  The formula does not take into account age, frame, gender or muscularity. 
The BMI Formula 
Weight (kg)/height (m)2 
There are internet based programs that can calculate BMI for you.  Click HERE for a link to a 
BMI calculator or see the references at the end of the page (CDC, 2014).   
Calculating my Body Mass Index 
Enter your information in the chart below: 
Weight:                  pounds                 kilograms 
Height:                  feet 
                 inches 
               centimeters 
BMI:  
 
 
 
CDC Definitions for BMI (Body Mass Index) (CDC, 2014) 
BMI Range Status 
Below 18.5 Underweight 
18.5-24.9 Normal 
25-29.9 Overweight 
30 and above Obese 
 
References: 
Centers for Disease Control and Prevention (2014).  Adult BMI Calculator.  Retrieved from 
http://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/english_bmi_calculator/bmi_calculat
or.html 
Centers for Disease Control and Prevention.  (2014b). About BMI for Adults.  Retrieved from 
http://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html  
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Maternal Obesity:   Risks for Mom and Baby in 
Pregnancy 
Risks to Obese Women Risks to Baby 
Decreased success with getting pregnant 
(even with fertility treatments) 
Large baby 
Miscarriage Shoulder dystocia 
Blood pressure problems during 
pregnancy 
Childhood obesity 
Diabetes during pregnancy Neural tube defects 
Pre-term birth (baby is born too early) Spina bifida 
Use of instruments for delivery (forceps 
or vacuum) 
Heart Disease 
Cesarean section delivery Omphalocele (a hole in the belly button 
that causes stomach contents to be on the 
outside of the baby’s belly) 
Anesthesia complications (problems with 
epidural placement) 
Stillbirth 
Excessive blood loss ADHD 
Infection Asthma later in life 
Blood clots Diabetes later in life 
 
References 
Leddy, M. A., Power, M. L., & Schulkin, J. (2008). The Impact of Maternal Obesity on 
Maternal and Fetal Health. Reviews in Obstetrics and Gynecology, 1(4), 170–178. 
Castillo-Martínez, L., López-Alvarenga, J. C., Villa, A. R., & González-Barranco, J. 
(2003). Menstrual cycle length disorders in 18- to 40-y-old obese women. 
Nutrition, 19(4), 317-320. doi: 10.1016/s0899-9007(02)00998-x 
Boots, C., & Stephenson, M. D. (2011). Does obesity increase the risk of miscarriage in 
spontaneous conception: a systematic review? Seminars in Reproductive 
Medicine, 29(6), 507-513. doi: 10.1055/s-0031-1293204 
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Vricella, L. K., Louis, J. M., Mercer, B. M., & Bolden, N. (2010). Anesthesia complications 
during scheduled cesarean delivery for morbidly obese women. American Journal of 
Obstetrics and Gynecology, 203(3), 276 e271-275. doi: 10.1016/j.ajog.2010.06.022 
Van Lieshout, R. J., Taylor, V. H., & Boyle, M. H. (2011). Pre-pregnancy and pregnancy obesity 
and neurodevelopmental outcomes in offspring: a systematic review. Obesity Review, 
12(5), e548-559. doi: 10.1111/j.1467-789X.2010.00850.x 
Patel, S. P., Rodriguez, A., Little, M. P., Elliott, P., Pekkanen, J., Hartikainen, A. L., . . . Jarvelin, 
M. R. (2011). Associations between pre-pregnancy obesity and asthma symptoms in 
adolescents. Journal of Epidemiology in Community Health. doi: 
10.1136/jech.2011.133777 
Smith, S. A., Hulsey, T., & Goodnight, W. (2008). Effects of obesity on pregnancy. Journal of 
Obstetrical Gynecological and Neonatal Nursing, 37(2), 176-184. doi: 10.1111/j.1552-
6909.2008.00222.x 
Krakowiak, P., Walker, C. K., Bremer, A. A., Baker, A. S., Ozonoff, S., Hansen, R. L., & Hertz-
Picciotto, I. (2012). Maternal metabolic conditions and risk for autism and other 
neurodevelopmental disorders. Pediatrics, 129(5), e1121-1128. doi: 10.1542/peds.2011-
2583 
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Calorie Balance Worksheet 
 
Weight loss really comes down to a few very simple equations:  
Weight Maintenance Calories In = Calories Out 
Weight Gain Calories In is Greater than Calories Out 
Weight Loss Calories In is Less than Calories Out 
Complete the “My Calorie Balance” Information Below  
My Calorie Balance 
What are the USDA Calorie 
Recommendations based on YOUR age 
and activity level? 
 
How many calories does it take to maintain 
your current weight? 
You can click HERE  
(Calorie Control Council, 2015) 
 
What are you willing to do to make these 
numbers closer together? (Changes in 
nutrition and physical activity) 
 
 
 
 
 
Calorie Control Council. (2015). Healthy eating and exercise for life: Weight maintenance calculator.  
Retrieved from http://www.caloriecontrol.org/calculator/weight-maintenance-calculator-women  
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Daily Diet Tracker 
 
Centers for Disease Control and Prevention. (2014c). My food diary.   
Retrieved from http://www.cdc.gov/healthyweight/tools/index.html#Meal%20Planning  
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My Physical Activity Tracker 
 
Centers for Disease Control and Prevention. (2014c). My physical activity tracker.  Retrieved from 
http://www.cdc.gov/healthyweight/tools/index.html#Meal%20Planning  
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A New Recipe:  Beef & Broccoli Stir-fry with Cauliflower Rice 
 
Serves: 6 
Ingredients 
Cauliflower Rice: 
 1 head of cauliflower cut into florets 
 1 medium onion 
 1 tablespoon of coconut oil 
 salt & pepper 
Beef & Broccoli Stir-fry: 
 1 tablespoon of canola oil 
 1½ lbs. of beef top sirloin steak, thinly sliced 
 4 cups of broccoli cut into florets 
 ¼ cup of low sodium and/or gluten free soy sauce 
 2 garlic cloves, minced 
 1 tablespoon of fresh ginger, minced 
 1 teaspoon of red pepper flakes 
 1 teaspoon of olive oil 
 1½ tablespoons of honey   
Instructions 
1. For Cauliflower Rice: Add onion to a food processor or blender and mince, next add 
cauliflower florets, and process until uniformly chopped. Don't go overboard or it will 
turn to mush.  If you have to stop early and pull out some of the bigger florets to keep 
it in "rice" form, do it! 
2. Heat a large sauté pan over medium-high heat. Add 1 tablespoon of coconut oil to the 
pan. 
3. Next add the onion cauliflower mixture. Season with salt & pepper. 
4. Sauté for 4-5 minutes, or until just tender but still has a "crunch" to it. 
5. Remove from heat. 
6. Beef & Broccoli Stir-fry:  
In a small bowl, soy sauce, garlic cloves, ginger, red pepper flakes, honey, and sesame 
oil. Set aside. 
7. Season flank steak with salt & pepper. 
8. Heat a wok or large skillet over medium-high heat. Add canola to pan and then add 
flank steak. Stir-fry for 4-5 minutes until cooked through, add broccoli and tamari 
sauce mixture. Cover. 
9. Stir-fry for 2 minutes. 
Serve over cauliflower rice. 
 
United States Department of Agriculture.  (2015).  SuperTracker meal summary report.  Retrieved from 
https://www.supertracker.usda.gov/MyRecipe.aspx 
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My Plate 
 
Source: U.S. Department of Agriculture, ChooseMyPlate.gov  
 
 
 Grains– Make at least half of the grains you eat whole grains.  
  
 Vegetables – Vary your veggies.  
  
 Fruits– Focus on fruits.  
  
 Dairy – Get your calcium-rich foods.  
  
 Proteins– Go lean with protein.  
 
U.S. Department of Agriculture: ChooseMyPlate.gov Website. Washington, DC.  (No Dateb).  
MyPlate: About us. Retrieved from http://www.choosemyplate.gov/weight-management-
calories/weight-management/better-choices/decrease-portions.html.   
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Rate My Plate 
In the table below, each row lists a different food group and each column represents 1 
ounce or 1 cup (the number at the top is used to show how many servings those ounces 
or cups are adding up to).    
  
1. Pick one day from last week’s Food and Activity Tracker. Fill in that   
day’s date in the chart below.     
  
2. Check one box for every ½ ounce or ½ cup of each food group that you 
ate.  The shaded boxes indicate the lowest number of ounces or cups suggested 
per day.    
  
3. Record what you ate for the selected day. Start with breakfast and move 
through the day. Don’t worry about being exact. We are just trying to get  the 
general idea about healthy eating.    
  
  
Date:  
  
      
  1  oz./cup  2 oz./  cups   3oz./ cups  4 oz./cups  5 oz./cups  6 oz./cups  
Grains                          
Vegetables                          
Fruit                          
Dairy                          
Proteins                          
 
Centers for Disease Control and Prevention. (2007). National Diabetes Prevention Program:  The 
CDC Diabetes Prevention Program (DPP) Curriculum.  Retrieved from 
http://www.cdc.gov/diabetes/prevention/recognition/curriculum.htm  
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Eating as MyPlate Suggests 
Write the foods you would eat in one day for each of the food groups.    
   
  Breakfast   Lunch   Dinner   Snacks   
  
Grains 
  
  
  
      
  
Vegetables  
  
  
  
      
  
Fruit  
  
  
  
  
      
  
Dairy  
  
  
  
      
  
Proteins  
  
  
  
      
Centers for Disease Control and Prevention. (2007). National Diabetes Prevention Program:  The 
CDC Diabetes Prevention Program (DPP) Curriculum.  Retrieved from 
http://www.cdc.gov/diabetes/prevention/recognition/curriculum.htm 
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Measurement Basics 
Measurement Abbreviation Equivalent 
Cup C 8 ounces or 16 tablespoons 
Tablespoon T or Tbsp. 3 teaspoons 
Teaspoon t or tsp The amount in a regular 
size spoon 
Ounce oz. 28 grams 
Gram g The weight of a paper clip 
Weighing and measuring foods is important for keeping track of 
how much you eat. Use the following tips to figure out the most 
exact amount. 
Use a metal or plastic measuring cup for solid foods.  
 Fill and level off the ingredient before you write down the amount.   
  
Use a glass measuring cup for liquids.  
 Read the cup at eye-level showing how much liquid is in the cup.   
  
Use a scale for meat, fish, cheese, bread, pasta, rice.   
 Weigh meat after it is cooked.   
  
 Remove the fat and bone before you weigh meat or fish.  
  
 Remember: 4 oz. of raw meat equals 3 oz. cooked meat. 3 oz. is about the size of a 
deck of cards.  
   
Use measuring spoons for both solids and liquids.  
 Level off solid ingredients before you write down the amount.  
 
Centers for Disease Control and Prevention. (2007). National Diabetes Prevention Program:  The 
CDC Diabetes Prevention Program (DPP) Curriculum.  Retrieved from 
http://www.cdc.gov/diabetes/prevention/recognition/curriculum.htm 
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Dairy Council of California. HealthyEating.org Website.  (2010).  Correct Portion Sizes:  How to 
keep Portion Distortion in Check.  Retrieved from http://www.healthyeating.org/Healthy-
Eating/Healthy-Living/Weight-Management/Article-Viewer/Article/348/correct-portion-sizes-
how-to-keep-portion-distortion-in-check.aspx.   
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How to set SMART goals 
1. Think about your goal – what do you want to achieve? 
2. Pick the actions you will use to meet your goal- how will you do it? 
3. Add details about how you will track your goal. 
4. Think about things you will need to meet your goal (i.e. time and support). 
5. Think about WHY you want to reach your goal. 
6. Set a deadline for when you want to meet your goal. 
  SETTING SMART GOALS 
What goal do 
you want to 
achieve? 
By when do 
you want to 
achieve it? 
How will you do it? Start Date 
mm/dd/yy 
Date Goal 
Met 
mm/dd/yy 
SHORT TERM GOALS 
 
 
 
    
 
 
 
    
LONG TERM GOALS 
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A New Recipe:  Oven “Fried” Chicken 
 
Serves 4 
Ingredients 
Nonstick cooking spray for spraying the rack and chicken 
1 Cup bagel chips 
1 1/2 Cups rice or corn cereal 
1 Tablespoon canola oil 
1 teaspoon kosher salt 
½ teaspoon cayenne pepper 
½ teaspoon sweet paprika 
½ teaspoon freshly ground black pepper 
½ Cup plain Greek yogurt 
1 teaspoon Dijon mustard 
4 bone-in skinless chicken pieces (about 6 ounces each) 
Directions 
1. Preheat the oven to 400 degrees F. 
2. Set a rack on a foil-lined baking sheet and spray generously with cooking spray 
3. Ground the bagel chips and cereal together and place them in a ziplock baggie 
4. Add oil, salt, cayenne, paprika, and ground pepper to the zip lock bag and toss to mix 
thoroughly 
5. Stir light mayonnaise and Dijon mustard together in a medium bowl 
6. Cut the chicken breast pieces in half lengthwise 
7. Add the chicken to the mayonnaise mixture and turn to coat all pieces evenly 
8. Drop chicken in into the plastic bag, seal and shake until coated evenly. 
9. Place chicken on prepared rack 
10. Spray chicken with cooking spray 
11. Bake until crispy and about 160 degrees F (about 35-40 minutes) 
United States Department of Agriculture.  (2015).  SuperTracker meal summary report.  Retrieved from 
https://www.supertracker.usda.gov/MyRecipe.aspx 
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Reading Food Labels 
 
1. Find the serving size and decide if that is the amount you will eat. 
2. Find the calories per serving 
3. Find the fat grams per serving (note saturated fat and trans-fat) 
4. Find the protein grams 
United States Department of Agriculture: ChooseMyPlate.gov Website. Washington, DC.  (No 
Date).  MyPlate: About us. Retrieved from http://www.choosemyplate.gov/weight-management-
calories/weight-management/better-choices/decrease-portions.html 
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Reward Tracker Page 1 
Achievement Reward list 
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Reward Tracker Page 2 
Enter your goals in the “Goal” column and put a check mark or a sticker on the days that you 
meet your goal.  Treat yourself with rewards based on your rewards list.   
Goal Mon Tue Wed Thu Fri Sat Sun 
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A New Recipe:  No Bake Watermelon Cake 
   
Serving Size – 1 Medium Wedge (approximately 1 inch wide) 
note that nutrition information will vary slightly depending on the type of berries used 
 
Ingredients: 
One watermelon for each layer (I chose to make a three layer cake because it was for a large 
number of people) 
Low Fat Cool whip 
Assorted Berries 
Instructions: 
1.  Cut the ends off your watermelon 
2. Carve the outer rind off to make a circle (it doesn’t have to be perfect you can fill in 
imperfections with the cool whip) 
3. Place your watermelon in the refrigerator and chill (the cool whip will stick better if the 
melon is cold) 
4. Frost with thawed cool whip 
5. Apply berries (I have seen people use shaved almonds and other alternatives) 
6. Place in refrigerator 
United States Department of Agriculture.  (2015).  SuperTracker meal summary report.  Retrieved from 
https://www.supertracker.usda.gov/MyRecipe.aspx 
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Ultimate Recipe Substitution Guide 
In addition to the substitutions suggested below be sure to consider lower fat versions, lower 
sodium versions, and lower carbohydrate versions of foods when available. 
The Recipe 
Calls for: 
Substitute  
Butter, oil, 
margarine 
 
Unsweetened applesauce or 
mashed banana 
Equal parts 
Extra virgin olive oil or 
extra virgin coconut oil 
Half 
Avocado Equal parts 
Chia Only substitute half of the recipe 
1 Tbsp. Chia +9 Tbsp. water and set for 15 
minutes 
Sugar 
 
Stevia granules, or liquid 
stevia 
1C sugar = 1 tsp liquid stevia or 2 Tbsp. stevia 
powder 
Honey Half 
Applesauce Equal parts but for every cup of applesauce 
reduce the liquid by ¼ Cup 
Vanilla Cut sugar in half and add 1tsp of vanilla 
Brown sugar Pure maple syrup and 
honey 
½ the amount of honey and 1Tbsp maple syrup 
Confectioners’ 
sugar 
Stevia plus arrowroot 
powder 
Grind equal parts stevia with tsp arrowroot 
powder in a blender 
White flour 
 
Whole wheat pastry flour, 
white/whole wheat mix 
Equal parts 
Almond, oat, or brown rice 
flour 
Equal parts (may want to substitute only part of 
your flour to start with) 
Coconut flour Equal parts (add an extra egg) 
Black beans (drained and 
rinsed) 
Equal parts 
Panko or 
bread crumbs 
Almond flour, rice crisps equal parts 
Eggs Egg whites 1 egg= 2 egg whites 
Chia seeds and water 1Tbsp Chia + 1C water = 1 egg 
Egg beaters  
Buttermilk Almond milk, Greek 
yogurt, and lemon 
1C = 3C milk + ¼ C yogurt + ¼ tsp lemon 
Evaporated 
Milk 
Nonfat evaporated milk or 
unsweetened vanilla 
almond milk 
Equal parts 
Frosting Marshmallow fluff Equal parts 
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Chocolate 
chips 
Cacao chips (found in 
health food stores) 
Equal parts 
White Rice Brown rice Equal parts 
Couscous Quinoa Equal parts 
Pasta Zucchini ribbons Equal parts 
Spaghetti Squash Equal parts 
Whole Wheat Pasta Equal parts 
Mashed 
potatoes 
Turnip mash Equal parts 
Mashed Cauliflower Equal parts 
Rice Grated steamed cauliflower Equal parts 
Breadcrumbs Rolled oats Equal parts 
Crushed flax or fiber cereal Equal parts 
White Bread Pita  Equal parts 
Lettuce Leaves  Equal parts 
Whole Wheat bread Equal parts 
Flour Tortilla Large lettuce leaves Equal parts 
Corn tortilla Equal parts 
Oatmeal Quinoa Equal parts 
Steel-cut oatmeal Equal parts 
Canned beans Dry beans Equal parts 
Bacon  Prosciutto Equal parts 
Pancetta Equal parts 
Ready-made bacon Equal parts 
Canadian bacon Equal parts 
Beef Turkey Equal parts 
Bison Equal parts 
Pita Bread or 
chips 
veggies Equal parts 
Kale chips Equal parts 
Natural popcorn Equal parts 
Iceberg lettuce Arugula, romaine, spinach, 
kale 
Equal parts 
Canned fruit Frozen or fresh fruit Equal parts 
Hummus Edamame hummus Equal parts 
French Fries Sweet Potato Fries Equal parts 
Ice cream Frozen yogurt Equal parts 
Cream Coconut milk Equal parts 
Sour cream Greek yogurt Equal parts 
Low fat cottage cheese Equal parts 
Low fat sour cream Equal parts 
Mayo Greek yogurt Equal parts 
Avocado Mash Equal parts 
Syrup Pureed fruit Equal parts 
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Salt Pureed herbs or citrus juice Equal parts 
Garlic powder Equal parts 
Soda Seltzer water with a citrus 
slice 
Equal parts 
Water with lemon, 
cucumber, mint 
Equal parts 
Olive oil Spray for pan frying Equal parts 
Chicken or beef broth Equal parts 
 
United States Department of Agriculture, National Agricultural Library.  (2015). 
Ingredient substitutions.  Retrieved from 
http://fnic.nal.usda.gov/consumers/cooking/ingredient-substitutions  
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A New Recipe:  Spaghetti Squash Lasagna 
   
Serves 4 
Ingredients: 
4 lb. spaghetti squash (you can find these in the produce aisle of most local grocery stores) 
8 oz. part skim ricotta cheese 
8 oz. reduced fat mozzarella cheese, divided 
2 Tbsp. egg beaters 
2 Tbsp. grated parmesan cheese 
2 C Italian diced tomatoes (select those with less than 5g of carbs per ½ cup) 
¼ tsp garlic powder 
1/8 tsp salt 
1/8 tsp pepper 
2 tsp Olive Oil 
5 oz. lean ground turkey  
Directions:  
Preheat oven to 400 degrees.  Cut your squash in half and scoop the seed out into the trash.  Place 
the squash (flesh side or the side you eat facing down) in a roasting pan (cake pan) with an inch 
of water.  Roast for 40 minutes or until soft.  Let it cool.  Scoop out the “spaghetti” (it is stringy 
like spaghetti) and store it in the refrigerator. (You can make this several days ahead of time if 
you wish and store it in the refrigerator in a sealed mason jar.) 
Preheat oven to 375 degrees 
Add oil to a skillet over medium heat 
Sauté 4 Cups of squash for a few minutes until it begins to brown. 
Add garlic powder, salt, and pepper if desired 
Mix ricotta cheese, parmesan cheese, egg beaters, and 1 Cup of mozzarella cheese together  
Prepare the lasagna: 
spread1 Cup of the diced tomatoes on the bottom of an 8-9 inch square casserole dish and spread  
Add a layer of the squash you sautéed above 
add a layer of the ricotta cheese mixture 
add a layer of ground turkey 
add another layer of 1 Cup of diced tomatoes 
Bake for 35 minutes 
cover with 1 Cup of mozzarella cheese 
Bake an additional 25 minutes until cheese is light brown. 
Let cool for 10 minutes (if you serve it too early it will be runny) 
United States Department of Agriculture.  (2015).  SuperTracker meal summary report.  Retrieved from 
https://www.supertracker.usda.gov/MyRecipe.aspx 
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How Active Are You? 
Before you begin a new physical activity routine, it is important to know how much activity 
you do now. It is also important to figure out what type of activity is best for you and how 
much. Answer these questions about how active you are right now.    
1. How active are you now?    
What do you do? Where you do it?  Whom do you do it with? How long do you do it?  How often 
do you do it?  
_____________________________________________________________ 
_____________________________________________________________  
  
2. What activities have you done in the past?   
_____________________________________________________________ 
_____________________________________________________________  
  
3. Why did you stop?   
_____________________________________________________________ 
_____________________________________________________________  
  
4. What do you like and not like about being active or being 
inactive?   
   What I like about   
What I do not like 
about   
  
Being Active  
  
   
  
Not Being 
Active  
  
    
Centers for Disease Control and Prevention. (2007). National Diabetes Prevention Program:  The 
CDC Diabetes Prevention Program (DPP) Curriculum.  Retrieved from 
http://www.cdc.gov/diabetes/prevention/recognition/curriculum.htm  
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Getting Started 
Tips for making physical activity easier:   
  
 Walk or do physical activity with another person.   
 Have fun!  
  
Plan activities you LIKE to do  
  
We suggest brisk walking. It is easy to do and good for you.   
What other activities might you like to do?  
___________________________________________________________ 
  
____________________________________________________________ 
 
____________________________________________________________ 
  
Prevent sore muscles or cramps   
 Increase only a little at a time how often, how intensely, and how long 
you are active.   
 Drink plenty of fluids (especially water) before, during, and after being 
active.   
 Warm-up before every activity, and cool-down afterward.   
If you do get a muscle cramp, treat it this way:   
 Stretch the muscle, and then massage it. Repeat until the cramp goes away.   
 If you still have pain, put ice on the pain for a few minutes.  Then repeat 
the stretching and massaging.      
Stretch those muscles!  
 Stretching is one of the best ways to keep muscles from 
becoming sore, cramped, or injured.   
 Stretching also helps you be more flexible and feel relaxed.   
 Never stretch if you have pain before you begin. If a stretch 
causes pain, stop doing it. Listen to your body!   
Know When to stop exercising. 
 Chest pain or discomfort 
 Severe nausea, sweating, shortness of breath, feeling faint 
 
Centers for Disease Control and Prevention. (2007). National Diabetes Prevention Program:  The 
CDC Diabetes Prevention Program (DPP) Curriculum.  Retrieved from 
http://www.cdc.gov/diabetes/prevention/recognition/curriculum.htm  
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A New Recipe:  Crock-Pot Buffalo Chicken Lettuce Wraps 
   
Recipe serves 6  
 
Ingredients:  
For the chicken: 
 
 24 oz. boneless skinless chicken breast 
 1 celery stalk 
 1/2 onion diced 
 1 clove garlic 
 16 oz. fat-free, low sodium chicken broth 
 1/2 cup hot cayenne pepper sauce (I used Frank's) 
For the wraps: 
 
 6 large lettuce leaves, Bibb or Iceberg 
 1 1/2 cups shredded carrots 
 2 large celery stalks, cut into 2-inch matchsticks 
 
Directions:  
In a crock pot, combine chicken, onions, celery stalk, garlic and broth (enough to cover 
your chicken, use water if the can of broth isn't enough). Cover and cook on high 4 
hours. 
 
United States Department of Agriculture.  (2015).  SuperTracker meal summary report.  Retrieved from 
https://www.supertracker.usda.gov/MyRecipe.aspx 
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Shrimp with Spinach and Roasted Peppers and Zucchini Noodles 
 
Serves 4 
Ingredients: 
12 oz. of peeled/deveined shrimp 
4 C spinach leaves 
6 cloves of garlic 
1 C roasted red peppers 
½ C reduced sodium chicken broth 
4 C zucchini 
¼ tsp crushed red pepper flakes 
2 Tbsp. butter 
1 Tbsp. olive oil 
½ tsp kosher salt 
½ tsp pepper 
Directions: 
Slice the garlic 
dice the peppers 
Use a spiralizer to make noodles out of the zucchini (found in most kitchen sections for less than 
$10). 
Preheat a large sauté pan and put the 1 Tbsp. oil into the pan 
add the Garlic to the pan and cook 2-3 minutes until it begins to turn golden 
add peppers, shrimp, pepper flakes and ¼ tsp salt, ¼ tsp pepper 
stir and cook for 1 minute 
Add ½ C of chicken broth and let it cook for about 2-3 minutes (until only about half is left, and 
the shrimp is light pink) 
reduce heat to low and add butter, spinach, ¼ tsp salt and ¼ tsp pepper and toss until the butter is 
melted and the spinach is slightly wilted. 
Heat an additional ½ C of chicken broth in a large pot.  Add zucchini noodles and cook for about 
5 minutes.  They will still be slightly crispy.  If you cook them too long, they will get mushy.  
Drain the “noodles” and top with the shrimp mixture. 
United States Department of Agriculture.  (2015).  SuperTracker meal summary report.  Retrieved from 
https://www.supertracker.usda.gov/MyRecipe.aspx 
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Getting Support from Others 
Use this handout to think about who helps you and supports your 
goals.  What do they do, or what could they do to help you be 
successful in changing your habits. 
Ways Others Can Help Me Eat 
Healthy 
WHO can Help Me 
Eat low-fat or low-calorie foods 
with me or when I am nearby 
 
Not tempt me with problem foods as 
a reward or gift 
 
Clear the table and put food away as 
soon as a meal is over 
 
Help with the cooking and shopping  
Assist with selecting new healthier 
recipes 
 
Praise my efforts to eat healthier 
foods 
 
 
Ways Others Can Help Me Be 
More Active 
WHO can Help Me 
Go for a walk or do other physical 
activities with me 
 
Plan social events around being 
active 
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Compromise when my being active 
conflicts with their schedule 
 
Praise me when I do my planned 
activity. 
 
Babysit for me so I have time for 
physical activity 
 
Set up a regular activity date  
Encourage me to be more active 
when I am hesitant. 
 
Work with me to achieve my goals  
Centers for Disease Control and Prevention. (2007). National Diabetes Prevention Program:  The 
CDC Diabetes Prevention Program (DPP) Curriculum.  Retrieved from 
http://www.cdc.gov/diabetes/prevention/recognition/curriculum.htm  
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A New Recipe:  Peanut Butter Truffles 
 
 
Makes approximately 20 truffles 
Serving Size is 1 truffle 
Ingredients: 
½ C crunchy natural peanut butter 
¼ C finely chopped salted pretzels 
½ C milk chocolate chips, melted 
Instructions: 
Combine peanut butter and pretzels in a small bowl 
Chill in the freezer until firm (about 15 minutes) 
Roll the peanut butter mixture into 20 balls (about 1 teaspoon each) 
Place on a baking sheet lined with parchment or wax paper and freeze until firm (about 1 
hour) 
Roll the frozen balls in melted chocolate 
Refrigerate until the chocolate is set 
Store them in a tightly sealed container in the freezer  
United States Department of Agriculture.  (2015).  SuperTracker meal summary report.  
Retrieved from https://www.supertracker.usda.gov/MyRecipe.aspx 
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A New Recipe:  Tuna Salad with a Twist 
   
This recipe is for one serving. 
Ingredients: 
5 oz.’s of chunk light Albacore tuna 
¼ cup light feta cheese 
6 Tablespoons of chopped tomato 
2 Cups spinach 
1 Tbsp. diced onion 
2 Tbsp. diced celery 
1 tsp minced garlic 
2 Tbsp. plain Greek yogurt 
1 tsp mustard 
Chop up spinach and tomato and place in a bowl.  Take onion, celery and the diced garlic and set 
aside.  Open tuna can and place in a bowl, mix in garlic, onion, celery, mayonnaise, and mustard 
thoroughly.  Once done lay tuna mixture over a bed of spinach and sprinkle feta cheese on top.  
United States Department of Agriculture.  (2015).  SuperTracker meal summary report.  
Retrieved from https://www.supertracker.usda.gov/MyRecipe.aspx 
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Appendix G 
End of Module Questions 
Questions at the end of each module (Intervention) 
1. How long did you spend reviewing this module? 
a. 5-10 minutes 
b. 10-15  minutes 
c. 15-20 minutes 
d. More than 20 minutes 
2. Was the module effective in advancing your learning regarding the topics addressed 
a. Yes 
b. No 
3. Do you feel as if the learning objectives were addressed 
a. Yes 
b. No 
4. Was the module motivating 
a. Yes 
b. No 
5. What can be done to improve this module 
a. Short answer essay 
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Appendix H 
Women’s Health Handbook – Control Group 
 
 
A woman’s reproductive system is a delicate and complex system in the body. It is 
important to take steps to protect it from infections and injury, and prevent problems—
including some long-term health problems. Taking care of yourself and making healthy 
choices can help protect you and your loved ones. Protecting your reproductive system 
also means having control of your health, if and when, you become pregnant. 
Preconception health refers to the health of women and men during their reproductive 
years, which are the years they can have a child. It focuses on taking steps now to protect 
the health of a baby they might have sometime in the future and about getting and staying 
healthy throughout life. 
 
No one expects unplanned pregnancy. But it happens often. In fact, about half of all 
pregnancies in the United States are not planned. Good preconception health is important 
for every woman―not just those planning pregnancy. It means taking control and 
choosing healthy habits. It means living well, being healthy, and feeling good about your 
life. 
 
Our goal through this section of this study is to improve women’s health from menarche 
through menopause. Modules are focused on the following women’s health topics:   
 
Violence and Abuse 
Premenstrual Syndrome 
Cancers in Women 
Infections 
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(United States Department of Health [USDH], nd) 
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(Centers for Disease Control and Prevention [CDC], 2012) 
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Appendix I 
Perception of Pregnancy Risk Questionnaire - Original 
PERCEPTION OF PREGNANCY RISK 
QUESTIONNAIRE 
Please contact Dr. Maureen Heaman or Dr. Annette Gupton for access to the questions 
and permission to use the questionnaire. 
Developed by Dr. Maureen Heaman & Dr. Annette Gupton, 2004 (revised 9 item 
version), Faculty of Nursing, University of Manitoba, Winnipeg, MB, Canada R3T 2N2 
Developed by Dr. Maureen Heaman & Dr. Annette Gupton, 2004 (revised 9 item 
version), Faculty of Nursing, University of Manitoba, Winnipeg, MB, Canada 
R3T 2N2 
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Appendix J 
Pregnancy Perception of Risk Questionnaire Approval 
October 30, 20173 
 
Josie Doss, MSN, RNC-OB 
 Ph.D. Nursing student 
Georgia State University 
Atlanta GA 
 
Dear Josie Doss: 
Thank you for your interest in the Perception of Pregnancy Risk Questionnaire (PPRQ).  I am 
enclosing a copy of the PPRQ for your use in a research project, as requested.  The instrument 
consists of 9 visual analog scales.  Each item is scored by measuring the distance from the start of 
the 100 mm line to the vertical mark placed through the line by the participant (score for each 
item ranges from 0 to 100).  You then add the score for each of the 9 items, and divide the total 
score by 9, to obtain an overall score out of 100.  Permission for use of the revised 9-item PPRQ 
is given with the understanding that the instrument will be administered in its complete form with 
all scales intact, or adapted with my permission, and that the source of the questionnaire (Heaman 
& Gupton, 2009) will be appropriately referenced in all documents and publications pertaining to 
the study.  I am also requesting that you share a summary of your results with me upon 
completion of the project.   
Heaman, M., & Gupton, A.  (2009). Psychometric testing of the Perception of Pregnancy Risk 
Questionnaire.  Research in Nursing and Health, 32, 493-503. 
Other references related to the PPRQ are as follows: 
Heaman, M., Gupton, A., & Gregory, D. (2004).  Factors influencing pregnant women’s 
perception of risk. MCN The American Journal of Maternal Child Nursing, 29(2), 111-
116. 
Gupton, A., Heaman, M., & Cheung, L. (2001).  Complicated and uncomplicated pregnancies:  
Women’s perception of risk. Journal of Obstetric, Gynecologic, and Neonatal Nursing, 
30(2), 192-201.  (Note that this study used the former 11-item version of the PPRQ) 
Please feel free to contact me if you have any questions.  Good luck with your project. 
Sincerely, 
Maureen Heaman, RN, PhD 
Professor  
Faculty of Nursing 
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Appendix K 
Perception of Pregnancy Risk Questionnaire - Adapted 
PERCEPTION OF PREGNANCY RISK QUESTIONNAIRE 
Assigned Participant Number: ____________ 
Please contact Dr. Maureen Heaman or Dr. Annette Gupton for access to the questions 
and permission to use the questionnaire. 
Developed by Dr. Maureen Heaman & Dr. Annette Gupton, 2004 (revised 9 item 
version), Faculty of Nursing, University of Manitoba, Winnipeg, MB, Canada R3T 2N2 
Revised by Josie Doss MSN, RNC-OB, 2014 (Likert scale adaptation), Ph.D. student, 
Georgia State University, Atlanta, GA 
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Appendix L 
Physical Activity and Nutrition Self-Efficacy Instrument 
How confident are you that you can do each of the behaviors listed below as 
part of a program to lose weight? Circle the number that best described how 
confident you feel. 
1.  How confident are you that you can reduce your portion sizes at meals and at 
snacks each day?  
  1           2           3           4           5           6           7           8           9 
Not at all         Slightly       Moderately       Very much       Completely 
2. How confident are you that you can increase the number of fruits and vegetables 
you eat daily? 
  1           2           3           4           5           6           7           8           9 
Not at all         Slightly       Moderately       Very much       Completely 
3. How confident are you that you can reduce the amount of butter and other fats or 
oils that you eat each day? 
  1           2           3           4           5           6           7           8           9 
Not at all         Slightly       Moderately       Very much       Completely 
4. How confident are you that you can eat only a very small amount of fried foods 
like fried chicken, French fries, potato chips, and other fried foods each week? 
  1           2           3           4           5           6           7           8           9 
Not at all         Slightly       Moderately       Very much       Completely 
5. How confident are you that you can reduce or omit drinking sugary drinks like 
Kool-Aid, colas, sugared teas and coffee, or other sugared soft drinks? 
  1           2           3           4           5           6           7           8           9 
Not at all         Slightly       Moderately       Very much       Completely 
6. How confident are you that you can reduce or omit fats (butter, fatty meats or 
oils) in cooking vegetables, beans, or frijoles?  
  1           2           3           4           5           6           7           8           9 
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Not at all         Slightly       Moderately       Very much       Completely 
7. How confident are you that you can substitute lower calorie foods—like fruits, 
vegetables, or yogurt—for high calorie snacks—like cakes, pies, or ice cream? 
  1           2           3           4           5           6           7           8           9 
Not at all         Slightly       Moderately       Very much       Completely 
8. How confident are you that you can reduce the amount of time you sit and watch 
TV? 
  1           2           3           4           5           6           7           8           9 
Not at all         Slightly       Moderately       Very much       Completely 
9. How confident are you that you can increase time spent in physical activity while at home, 
given your current family responsibilities? 
  1           2           3           4           5           6           7           8           9 
Not at all         Slightly       Moderately       Very much       Completely 
10. How confident are you that you can increase time spent in physical activity by 
walking or other activities outside the home? 
  1           2           3           4           5           6           7           8           9 
Not at all         Slightly       Moderately       Very much       Completely 
Directions for scoring of the PANSE: This scale was designed to measure self-
efficacy for physical activity and nutritional intake behaviors in the context of 
weight loss interventions. Each item is scored on a 9-point scale and the total scale 
score is a simple sum of the responses to the 11 items. There are no subscales or 
items that are reversed. Psychometric data regarding the scale are available in the 
following:  
Please cite this study (see below) if findings of your study are published. 
Latimer, L., Walker, L. O., Kim, S., Pasch, K. E., & Sterling, B. S. (2011, July). Self-
efficacy scale for weight loss among multi-ethnic women of lower income: A 
psychometric evaluation. Journal of Nutrition Education and Behavior, 43, 279-
283. 
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Appendix M 
University of Rhode Island Change Assessment 
Assigned Participant Number: ____________ 
Directions:  Please respond to each statement 
1= strongly disagree and 5= strongly agree. 
 
1. As far as I’m concerned, I don’t have any weight management problems that need 
changing.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
2. I think I might be ready for some self-improvement.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
3. I’m doing something about the weight problems that have been bothering me.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
4. It might be worthwhile to work on my problem  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
5. I don’t have a weight management problem. It doesn’t make sense for me to be here.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
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6. It worries me that I might slip back on a weight management problem I have already 
changed, so I seek out help.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
7. I am finally doing some work on my weight management problems.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
Assigned Participant Number: ____________ 
8. I’ve been thinking that I might want to manage my weight.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
9. I have been successful in working on my weight management problem but I’m not 
sure I can keep up the effort on my own.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
10. At times my weight management problem is difficult, but I’m working on it.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
11. Working on my weight management is pretty much a waste of time for me because 
the problem doesn’t have to do with me.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
12.  I am hoping that by seeking out help for my weight management, I can better 
understand myself. 
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1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
13. I guess I have faults in my weight management, but there’s nothing that I really need 
to change.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
14. I am working really hard to change my weight management habits.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
15. I have a weight management problem and I really think I should work on it.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
16. I’m not following through with what I had already changed about my weight 
management as well as I had hoped, so I am seeking out ways to prevent a relapse of the 
problem.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
17. Even though I’m not always successful in changing, I am at least working on my 
weight management problem.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
18. I thought once I resolved the problem I’d be free to it, but I find myself still 
struggling with my weight management.  
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1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
19. I wish I had more ideas on how to solve my weight management problem.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
20. I have started working on my weight management problem but I would like help.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
21. Maybe a weight management center will be able to help me.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
22. I may need a boost right now to help me maintain the weight management changes 
I’ve already made.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
23. I may be part of the weight management problem, but I don’t really think I am.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
24.  I hope that I will be able to find some good advice on weight management.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
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25.  Anyone can talk about changing their weight management, I’m actually doing 
something about it.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
26.  All this talk about weight management is boring. Why can’t people just forget about 
their weight management problems?  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
27.  I am seeking out help to prevent myself from having a relapse of my weight 
management problem. 
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
28.  It is frustrating, but I feel I might be having a reoccurrence of a weight management 
problem I thought I had resolved.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
29. I have weight management worries but so does the next person. Why spend time 
thinking of them?  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
30.  I am actively working on my weight management problem.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
31.  I would rather cope with my weight management faults than try to change them.  
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1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
32.  After all I have done to try to change my weight management problem, every now 
and again it comes back to haunt me.  
1 
Strongly 
Disagree 
2 
Disagree 
3 
Neither agree 
or Disagree 
4 
Agree 
5 
Strong Agree 
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Appendix N 
Dietary History Questionnaire 
ANATIONAL INSTITUTES OF HEALTH 
 
Diet History Questionnaire II 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Today's date: 
 
MONTH DAY YEAR 
   Jan 
   Feb 
   Mar 
   Apr 
   May 
   Jun 
   Jul 
|___|___|  2010 
 2011 
 2012 
 2013 
 2014 
 2015 
 2016 
0 0 
1 1 
2 2 
3 3 
 4 
 5 
   Aug 
   Sep 
   Oct 
   Nov 
   Dec 
 6  2017 
 2018 
 2019 
 2020 
 
 7 
 8 
 9 
 
 
 
 
 
In what month were 
you born? 
 
   Jan 
   Feb 
   Mar 
   Apr 
   May 
   Jun 
   Jul 
   Aug 
   Sep 
   Oct 
   Nov 
   Dec 
 
 
 
 
 
In what year were 
you born? 
 
 19 |___|___| 
0 0 
GENERAL INSTRUCTIONS 
 Answer each question as best you can.  Estimate if you are not sure.  A guess is 
better than leaving a blank. 
 Use only a black ball-point pen.  Do not use a pencil or felt-tip pen.  Do not fold, 
staple, or tear the pages. 
 Put an X in the box next to your answer.  
 If you make any changes, cross out the incorrect answer and put an X in the box next 
to the correct answer.  Also draw a circle around the correct answer. 
 If you mark NEVER, NO, or DON’T KNOW for a question, please follow any arrows or 
instructions that direct you to the next question. 
 
BEFORE TURNING THE PAGE, PLEASE COMPLETE THE FOLLOWING QUESTIONS. 
DHQ II PastMonth  
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1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 
 
 
 
 
 
Are you male or 
female? 
 
 Male 
 Female 
 
BAR CODE LABEL OR SUBJECT ID 
HERE  
 
|___|___|___|___|___|___|___|___| 
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1. Over the past month, how often did you drink carrot juice? 
 
 NEVER (GO TO QUESTION 2) 
 
 1 time in past month  1 time per day 
 2–3 times in past month  2–3 times per day 
 1–2 times per week  4–5 times per day 
 3–4 times per week  6 or more times per day 
 5–6 times per week  
 
1a. Each time you drank carrot juice, how much did you usually drink? 
 
 Less than ½ cup (4 ounces) 
 ½ to 1¼ cups (4 to 10 ounces) 
 More than 1¼ cups (10 ounces) 
 
2.  Over the past month, how often did you drink tomato juice or other vegetable juice? 
 (Please do not include carrot juice.) 
 
 NEVER (GO TO QUESTION 3) 
 
 1 time in past month  1 time per day 
 2–3 times in past month  2–3 times per day 
 1–2 times per week  4–5 times per day 
 3–4 times per week  6 or more times per day 
 5–6 times per week  
 
2a. Each time you drank tomato juice or other vegetable juice, how much did you usually 
drink? 
 
 Less than ¾ cup (6 ounces) 
 ¾ to 1¼ cups (6 to 10 ounces) 
 More than 1¼ cups (10 ounces) 
 
3. Over the past month, how often did you drink orange juice or grapefruit juice? 
 
 NEVER (GO TO QUESTION 4) 
 
 1 time in past month  1 time per day 
 2–3 times in past month  2–3 times per day 
 1–2 times per week  4–5 times per day 
 3–4 times per week  6 or more times per day 
 5–6 times per week  
 
3a. Each time you drank orange juice or grapefruit juice, how much did you usually drink? 
 
 Less than ¾ cup (6 ounces) 
 ¾ to 1¼ cups (6 to 10 ounces) 
 More than 1¼ cups (10 ounces) 
 
 
Question 4 appears in the next column 
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3b.  How often was the orange juice or grapefruit juice you drank calcium-fortified? 
 
  Almost never or never  
  About ¼ of the time 
  About ½ of the time 
  About ¾ of the time 
    Almost always or always 
 
4. Over the past month, how often did you drink other 100% fruit juice or 100% fruit juice 
mixtures (such as apple, grape, pineapple, or others)? 
 
 NEVER (GO TO QUESTION 5) 
 
 1 time in past month  1 time per day 
 2–3 times in past month  2–3 times per day 
 1–2 times per week  4–5 times per day 
 3–4 times per week  6 or more times per day 
 5–6 times per week  
 
4a. Each time you drank other 100% fruit juice or 100% fruit juice mixtures, how much 
did you usually drink? 
 
 Less than ¾ cup (6 ounces) 
 ¾ to 1½ cups (6 to 12 ounces) 
 More than 1½ cups (12 ounces) 
  
4b.  How often were the other 100% fruit juice or 100% fruit juice mixtures you drank 
calcium-fortified? 
 
  Almost never or never  
  About ¼ of the time 
  About ½ of the time 
  About ¾ of the time 
  Almost always or always 
 
5. How often did you drink other fruit drinks (such as cranberry cocktail, Hi-C, lemonade, or 
Kool-Aid, diet or regular)? 
 
 NEVER (GO TO QUESTION 6) 
 
 1 time in past month  1 time per day 
 2–3 times in past month  2–3 times per day 
 1–2 times per week  4–5 times per day 
 3–4 times per week  6 or more times per day 
 5–6 times per week  
 
 
Question 6 appears on the next page 
  
258 
 
Over the past month… 
 
5a. Each time you drank fruit drinks, how much did you usually drink? 
 
 Less than 1 cup (8 ounces) 
 1 to 2 cups (8 to 16 ounces) 
 More than 2 cups (16 ounces) 
 
5b. How often were your fruit drinks diet or sugar-free? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
6. How often did you drink milk as a beverage (NOT in coffee, NOT in cereal)?  (Please do not 
include chocolate milk and hot chocolate.) 
 
 NEVER (GO TO QUESTION 7) 
 
 1 time in past month  1 time per day 
 2–3 times in past month  2–3 times per day 
 1–2 times per week  4–5 times per day 
 3–4 times per week  6 or more times per day 
 5–6 times per week  
 
6a. Each time you drank milk as a beverage, how much did you usually drink? 
 
 Less than 1 cup (8 ounces) 
 1 to 1½ cups (8 to 12 ounces) 
 More than 1½ cups (12 ounces)  
 
6b. What kind of milk did you usually drink? 
 
 Whole milk 
 2% fat milk 
 1 % fat milk 
 Skim, nonfat, or ½% fat milk 
 Soy milk 
 Rice milk 
 Other 
 
7. How often did you drink chocolate milk (including hot chocolate)?  
 
 NEVER (GO TO QUESTION 8) 
 
 1 time in past month  1 time per day 
 2–3 times in past month  2–3 times per day 
 1–2 times per week  4–5 times per day 
 3–4 times per week  6 or more times per day 
 5–6 times per week  
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7a.  Each time you drank chocolate milk, how much did you usually drink? 
 
 Less than 1 cup (8 ounces) 
 1 to 1½ cups (8 to 12 ounces) 
 More than 1½ cups (12 ounces)  
  
7b.  How often was the chocolate milk reduced- fat or fat-free? 
 
  Almost never or never  
  About ¼ of the time 
  About ½ of the time 
  About ¾ of the time 
  Almost always or always 
 
8. How often did you drink meal replacement or high-protein beverages (such as Instant 
Breakfast, Ensure, Slimfast, Sustacal or others)? 
 
 NEVER (GO TO QUESTION 9) 
 
 1 time in past month  1 time per day 
 2–3 times in past month  2–3 times per day 
 1–2 times per week  4–5 times per day 
 3–4 times per week  6 or more times per day 
 5–6 times per week  
 
8a. Each time you drank meal replacement or high-protein beverages, how much did you 
usually drink? 
 
 Less than 1 cup (8 ounces) 
 1 to 1½ cups (8 to 12 ounces) 
 More than 1½ cups (12 ounces)  
 
9. How often did you drink soda or pop? 
 
 NEVER (GO TO QUESTION 10) 
 
 1 time in past month  1 time per day 
 2–3 times in past month  2–3 times per day 
 1–2 times per week  4–5 times per day 
 3–4 times per week  6 or more times per day 
 5–6 times per week  
 
9a. Each time you drank soda or pop, how much did you usually drink? 
 
 Less than 12 ounces or less than 1 can or bottle 
 12 to 16 ounces or 1 can or bottle 
 More than 16 ounces or more than 1 can or bottle 
 
Question 10 appears on the next page 
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Over the past month… 
 
9b. How often were these sodas or pop diet or sugar-free? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
9c. How often were these sodas or pop caffeine-free? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
10.  How often did you drink sports drinks (such as Propel, PowerAde, or Gatorade)?  
 
 NEVER (GO TO QUESTION 11) 
 
 1 time in past month  1 time per day 
 2–3 times in past month  2–3 times per day 
 1–2 times per week  4–5 times per day 
 3–4 times per week  6 or more times per day 
 5–6 times per week  
 
10a. Each time you drank sports drinks, how much did you usually drink? 
 
 Less than 12 ounces or less than 1 bottle 
 12 to 24 ounces or 1 to 2 bottles 
 More than 24 ounces or more than 2 bottles 
 
11.  How often did you drink energy drinks (such as Red Bull or Jolt)?  
 
 NEVER (GO TO QUESTION 12) 
 
 1 time in past month  1 time per day 
 2–3 times in past month  2–3 times per day 
 1–2 times per week  4–5 times per day 
 3–4 times per week  6 or more times per day 
 5–6 times per week  
 
11a. Each time you drank energy drinks, how much did you usually drink? 
 
 Less than 8 ounces or less than 1 cup 
 8 to 16 ounces or 1 to 2 cups 
 More than 16 ounces or more than 2 cups 
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12. How often did you drink beer? 
 
 NEVER (GO TO QUESTION 13) 
 
 1 time in past month  1 time per day 
 2–3 times in past month  2–3 times per day 
 1–2 times per week  4–5 times per day 
 3–4 times per week  6 or more times per day 
 5–6 times per week  
 
12a. Each time you drank beer, how much did you usually drink? 
 
 Less than a 12-ounce can or bottle 
 1 to 3 12-ounce cans or bottles 
 More than 3 12-ounce cans or bottles 
 
                          
 
13.  How often did you drink water (including tap, bottled, and carbonated water)?  
 
 NEVER (GO TO QUESTION 14) 
 
 1 time in past month  1 time per day 
 2–3 times in past month  2–3 times per day 
 1–2 times per week  4–5 times per day 
 3–4 times per week  6 or more times per day 
 5–6 times per week  
 
13a.  Each time you drank water, how much did you usually drink? 
 
 Less than 12 ounces or less than 1 bottle 
 12 to 24 ounces or 1 to 2 bottles 
 More than 24 ounces or more than 2 bottles 
 
13b.  How often was the water you drank tap water? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
Question 14 appears on the next page 
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Over the past month… 
 
13c.  How often was the water you drank bottled, sweetened water (with low or no-calorie 
sweetener, including carbonated water)? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
13d.  How often was the water you drank bottled, unsweetened water (including carbonated 
water)? 
 
  Almost never or never  
  About ¼ of the time 
  About ½ of the time 
  About ¾ of the time 
    Almost always or always  
 
14. How often did you drink wine or wine coolers? 
 
 NEVER (GO TO QUESTION 15) 
 
 1 time in past month  1 time per day 
 2–3 times in past month  2–3 times per day 
 1–2 times per week  4–5 times per day 
 3–4 times per week  6 or more times per day 
 5–6 times per week  
 
14a. Each time you drank wine or wine coolers, how much did you usually drink? 
  
 Less than 5 ounces or less than 1 glass 
 5 to 12 ounces or 1 to 2 glasses 
 More than 12 ounces or more than 2 glasses 
 
15. How often did you drink liquor or mixed drinks? 
 
 NEVER (GO TO QUESTION 16) 
 
 1 time in past month  1 time per day 
 2–3 times in past month  2–3 times per day 
 1–2 times per week  4–5 times per day 
 3–4 times per week  6 or more times per day 
 5–6 times per week  
 
15a. Each time you drank liquor or mixed drinks, how much did you usually drink? 
 
 Less than 1 shot of liquor 
 1 to 3 shots of liquor 
 More than 3 shots of liquor 
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16. How often did you eat oatmeal, grits, or other cooked cereal? 
 
 NEVER (GO TO QUESTION 17) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
16a. Each time you ate oatmeal, grits, or other cooked cereal, how much did you usually 
eat? 
 
 Less than ¾ cup  
 ¾ to 1¼ cups  
 More than 1¼ cups  
 
16b.  How often was butter or margarine added to your oatmeal, grits or other cooked 
cereal?  
 
  Almost never or never  
  About ¼ of the time 
  About ½ of the time 
  About ¾ of the time 
  Almost always or always 
 
17. How often did you eat cold cereal? 
 
 NEVER (GO TO QUESTION 18) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
17a. Each time you ate cold cereal, how much did you usually eat? 
 
 Less than 1 cup 
 1 to 2½ cups 
 More than 2½ cups 
 
17b. How often was the cold cereal you ate Total Raisin Bran, Total Cereal, or Product 19?  
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
Question 18 appears on the next page 
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Over the past month… 
 
17c. How often was the cold cereal you ate All Bran, Fiber One, 100% Bran, or All-Bran 
Bran Buds? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
17d. How often was the cold cereal you ate some other bran or fiber cereal (such as 
Cheerios, Shredded Wheat, Raisin Bran, Bran Flakes, Grape-Nuts, Granola, Wheaties, or 
Healthy Choice)? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
17e. How often was the cold cereal you ate any other type of cold cereal (such as Corn 
Flakes, Rice Krispies, Frosted Flakes, Special K, Froot Loops, Cap'n Crunch, or others)? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
17f. Was milk added to your cold cereal? 
 
 NO (GO TO QUESTION 18) 
 
 YES 
 
17g. What kind of milk was usually added? 
 
 Whole milk 
 2% fat milk 
 1% fat milk 
 Skim, nonfat, or ½% fat milk 
 Soy milk 
 Rice milk 
 Other 
 
17h. Each time milk was added to your cold cereal, how much was usually added? 
 
 Less than ½ cup 
 ½ to 1 cup 
 More than 1 cup 
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18. How often did you eat applesauce? 
 
 NEVER (GO TO QUESTION 19) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
18a. Each time you ate applesauce, how much did you usually eat? 
 
 Less than ½ cup 
 ½ to 1 cup 
 More than 1 cup 
 
19. How often did you eat apples? 
 
 NEVER (GO TO QUESTION 20) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
19a. Each time you ate apples, how many did you usually eat? 
 
 Less than 1 apple 
 1 apple 
 More than 1 apple 
 
20. How often did you eat pears (fresh, canned, or frozen)? 
 
 NEVER (GO TO QUESTION 21) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
20a. Each time you ate pears, how many did you usually eat? 
 
 Less than 1 pear 
 1 pear 
 More than 1 pear 
 
21. How often did you eat bananas? 
 
 NEVER (GO TO QUESTION 22) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
Question 22 appears on the next page 
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Over the past month… 
 
21a. Each time you ate bananas, how many did you usually eat? 
 
 Less than 1 banana 
 1 banana 
 More than 1 banana  
 
 
 
22. How often did you eat dried fruit (such as prunes or raisins)? (Please do not include dried 
apricots.) 
 
 NEVER (GO TO QUESTION 23) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
22a. Each time you ate dried fruit, how much did you usually eat? 
 
 Less than 2 tablespoons 
 2 to 5 tablespoons 
 More than 5 tablespoons 
 
23. How often did you eat peaches, nectarines, or plums? 
 
 NEVER (GO TO QUESTION 24) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
23a. Each time you ate peaches, nectarines, or plums, how much did you usually eat? 
 
 Less than 1 fruit or less than ½ cup 
 1 to 2 fruits or ½ to ¾ cup 
 More than 2 fruits or more than ¾ cup 
 
Question 24 appears in the next column 
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24. How often did you eat grapes? 
 
  NEVER (GO TO QUESTION 25) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
24a. Each time you ate grapes, how much did you usually eat? 
 
 Less than ½ cup or less than 10 grapes 
 ½ to 1 cup or 10 to 30 grapes 
 More than 1 cup or more than 30 grapes 
 
25. How often did you eat cantaloupe? 
 
 NEVER (GO TO QUESTION 26) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
25a. Each time you ate cantaloupe, how much did you usually eat? 
 
 Less than ¼ melon or less than ½ cup 
 ¼ melon or ½ to 1 cup 
 More than ¼ melon or more than 1 cup  
 
26. How often did you eat melon, other than cantaloupe (such as watermelon or honeydew)? 
 
 NEVER (GO TO QUESTION 27) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
26a. Each time you ate melon other than cantaloupe, how much did you usually eat? 
 
 Less than ½ cup or 1 small wedge 
 ½ to 2 cups or 1 medium wedge 
 More than 2 cups or 1 large wedge 
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Over the past month… 
 
27. How often did you eat strawberries? 
 
 NEVER (GO TO QUESTION 28) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
27a. Each time you ate strawberries, how much did you usually eat? 
 
 Less than ¼ cup or less than 3 berries 
 ¼ to ¾ cup or 3 to 8 berries 
 More than ¾ cup or more than 8 berries 
 
28. How often did you eat oranges, tangerines, or clementines? 
 
 NEVER (GO TO QUESTION 29) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
28a. Each time you ate oranges, tangerines, or clementines, how many did you usually 
eat? 
 
 Less than 1 fruit 
 1 fruit 
 More than 1 fruit 
 
29. How often did you eat grapefruit? 
 
 NEVER (GO TO QUESTION 30) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
29a. Each time you ate grapefruit, how much did you usually eat? 
 
 Less than ½ grapefruit 
 ½ grapefruit 
 More than ½ grapefruit 
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30. How often did you eat pineapple?  
 
  NEVER (GO TO QUESTION 31) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
30a. Each time you ate pineapple, how much did you usually eat? 
 
 Less than ¼ cup or less than 1 medium slice 
 ¼ to ¾ cup or 1 medium slice 
 More than ¾ cup or more than 1 medium slice 
 
31. How often did you eat other kinds of fruit? 
 
 NEVER (GO TO QUESTION 32) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
31a. Each time you ate other kinds of fruit, how much did you usually eat? 
 
 Less than ¼ cup 
 ¼ to ¾ cup 
 More than ¾ cup 
 
32. How often did you eat COOKED greens (such as spinach, turnip, collard, mustard, chard, or 
kale)? 
 
 NEVER (GO TO QUESTION 33) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
32a. Each time you ate COOKED greens, how much did you usually eat? 
 
 Less than ½ cup 
 ½ to 1 cup 
 More than 1 cup 
 
33. How often did you eat RAW greens (such as spinach, turnip, collard, mustard, chard, or 
kale)?  (We will ask about lettuce later.) 
 
 NEVER (GO TO QUESTION 34) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
Question 34 appears on the next page 
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Over the past month… 
 
33a. Each time you ate RAW greens, how much did you usually eat? 
 
 Less than ½ cup 
 ½ to 1 cup 
 More than 1 cup 
 
34. How often did you eat coleslaw? 
 
 NEVER (GO TO QUESTION 35) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
34a. Each time you ate coleslaw, how much did you usually eat? 
 
 Less than ¼ cup 
 ¼ to ¾ cup 
 More than ¾ cup 
 
35. How often did you eat sauerkraut or cabbage (other than coleslaw)? 
 
 NEVER (GO TO QUESTION 36) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
35a. Each time you ate sauerkraut or cabbage, how much did you usually eat? 
 
 Less than ¼ cup 
 ¼ to 1 cup 
 More than 1 cup 
 
36. How often did you eat carrots (fresh, canned, or frozen)? 
 
 NEVER (GO TO QUESTION 37) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
36a. Each time you ate carrots, how much did you usually eat? 
 
 Less than ¼ cup or less than 2 baby carrots 
 ¼ to ½ cup or 2 to 5 baby carrots 
 More than ½ cup or more than 5 baby carrots 
 
37. How often did you eat string beans or green beans (fresh, canned, or frozen)? 
 
 NEVER (GO TO QUESTION 38) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
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 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
37a. Each time you ate string beans or green beans, how much did you usually eat? 
 
 Less than ½ cup 
 ½ to 1 cup 
 More than 1 cup 
 
38. How often did you eat peas (fresh, canned, or frozen)? 
 
 NEVER (GO TO QUESTION 39) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
38a. Each time you ate peas, how much did you usually eat? 
 
 Less than ¼ cup 
 ¼ to ¾ cup 
 More than ¾ cup 
 
39. How often did you eat corn? 
 
 NEVER (GO TO QUESTION 40) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
 
39a. Each time you ate corn, how much did you usually eat? 
 
 Less than 1 ear or less than ½ cup 
 1 ear or ½ to 1 cup 
 More than 1 ear or more than 1 cup 
 
 
 
 
 
Question 40 appears on the next page 
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Over the past month… 
 
40. How often did you eat broccoli (fresh or frozen)? 
 
 NEVER (GO TO QUESTION 41) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
40a. Each time you ate broccoli, how much did you usually eat? 
 
 Less than ¼ cup 
 ¼ to 1 cup 
 More than 1 cup 
 
41. How often did you eat cauliflower or Brussels sprouts (fresh or frozen)? 
 
 NEVER (GO TO QUESTION 42) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
41a. Each time you ate cauliflower or Brussels sprouts, how much did you usually eat? 
 
 Less than ¼ cup 
 ¼ to ½ cup 
 More than ½ cup 
 
42. How often did you eat asparagus (fresh or frozen)? 
 
 NEVER (GO TO QUESTION 43) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
42a. Each time you ate asparagus, how much did you usually eat? 
 
 Less than ⅓ cup or less than 4 spears 
 ⅓ to ⅔ cup or 4 to 7 spears 
 More than ⅔ cup or more than 7 spears 
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43.  How often did you eat winter squash (such as pumpkin, butternut, or acorn)? 
 
  NEVER (GO TO QUESTION 44) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
43a. Each time you ate winter squash, how much did you usually eat? 
 
 Less than ½ cup 
 ½ to ¾ cup 
 More than ¾ cup 
 
44. How often did you eat mixed vegetables? 
 
 NEVER (GO TO QUESTION 45) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
44a. Each time you ate mixed vegetables, how much did you usually eat? 
 
 Less than ½ cup 
 ½ to 1 cup 
 More than 1 cup 
 
45. How often did you eat onions? 
 
 NEVER (GO TO QUESTION 46) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
45a. Each time you ate onions, how much did you usually eat? 
 
 Less than 1 slice or less than 1 tablespoon 
 1 slice or 1 to 4 tablespoons 
 More than 1 slice or more than 4 tablespoons 
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Over the past month… 
 
46. Now think about all the cooked vegetables you ate in the past month and how they were 
prepared.  How often were your vegetables COOKED WITH some sort of fat, including oil 
spray?  (Please do not include potatoes.) 
 
 NEVER (GO TO QUESTION 47) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
                              
 
46a. Which fats were usually added to your vegetables DURING COOKING?  (Please do not 
include potatoes.  Mark all that apply.) 
 
 Margarine 
(including low-fat) 
 Corn oil 
 Canola or rapeseed oil 
 Butter (including 
low-fat) 
 Oil spray, such as Pam 
or others 
 Lard, fatback, or 
bacon fat 
 Other kinds of oils 
 None of the above 
 Olive oil  
 
47. Now, thinking again about all the cooked vegetables you ate in the past month, how often 
was some sort of fat, sauce, or dressing added AFTER COOKING OR AT THE TABLE?  
(Please do not include potatoes.) 
 
 NEVER (GO TO QUESTION 48) 
 
 1 time in past month  5–6 times per week 
 2–3 times in past month  1 time per day  
 1–2 times per week   2 times per day 
 3–4 times per week   3 or more times per day 
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47a. Which fats, sauces, or dressings were usually added AFTER COOKING OR AT THE 
TABLE?  (Please do not include potatoes.  Mark all that apply.) 
 
 Margarine 
(including low-fat) 
 Salad dressing 
 Cheese sauce 
 Butter (including 
low-fat) 
 White sauce 
 Other 
 Lard, fatback, or 
bacon fat 
 
 
47b. If margarine, butter, lard, fatback, or bacon fat was added to your cooked vegetables 
AFTER COOKING OR AT THE TABLE, how much did you usually add? 
 
 Did not usually add these 
 Less than 1 teaspoon 
 1 to 3 teaspoons 
 More than 3 teaspoons 
 
47c. If salad dressing, cheese sauce, or white sauce was added to your cooked vegetables 
AFTER COOKING OR AT THE TABLE, how much did you usually add? 
 
 Did not usually add these 
 Less than 1 tablespoon 
 1 to 3 tablespoons 
 More than 3 tablespoons 
 
48. How often did you eat sweet peppers (green, red, or yellow)? 
 
 NEVER (GO TO QUESTION 49) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
48a. Each time you ate sweet peppers, how much did you usually eat? 
 
 Less than ⅛ pepper 
 ⅛ to ¼ pepper 
 More than ¼ pepper 
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Over the past month… 
 
49. How often did you eat fresh tomatoes (including those in salads)? 
 
 NEVER (GO TO QUESTION 50) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
49a. Each time you ate fresh tomatoes, how much did you usually eat? 
 
 Less than ¼ tomato 
 ¼ to ½ tomato 
 More than ½ tomato 
 
50. How often did you eat lettuce salads (with or without other vegetables)? 
 
 NEVER (GO TO QUESTION 51) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
50a.  Each time you ate lettuce salads, how much did you usually eat? 
 
 Less than ¼ cup 
 ¼ to 1¼ cups  
 More than 1¼ cups 
 
50b. How often did the lettuce salads you ate include dark green lettuce? 
 
  Almost never or never  
  About ¼ of the time 
  About ½ of the time 
  About ¾ of the time 
       Almost always or always  
 
51. How often did you eat salad dressing (including low-fat) on salads? 
 
 NEVER (GO TO QUESTION 52) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
51a. Each time you ate salad dressing on salads, how much did you usually eat? 
 
 Less than 2 tablespoons 
 2 to 4 tablespoons 
 More than 4 tablespoons 
52. How often did you eat sweet potatoes or yams? 
 
 NEVER (GO TO QUESTION 53) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
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 2 times per week   2 or more times per day 
 
52a. Each time you ate sweet potatoes or yams, how much did you usually eat? 
 
 1 small potato or less than ¼ cup 
 1 medium potato or ¼ to ¾ cup 
 1 large potato or more than ¾ cup 
 
53. How often did you eat French fries, home fries, hash browned potatoes, or tater tots? 
 
 NEVER (GO TO QUESTION 54) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
53a. Each time you ate French fries, home fries, hash browned potatoes, or tater tots 
how much did you usually eat? 
 
 Less than 10 fries or less than ½ cup 
 10 to 25 fries or ½ to 1 cup 
 More than 25 fries or more than 1 cup 
 
54. How often did you eat potato salad? 
 
 NEVER (GO TO QUESTION 55) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
54a. Each time you ate potato salad, how much did you usually eat? 
 
 Less than ½ cup 
 ½ to 1 cup 
 More than 1 cup 
 
55. How often did you eat baked, boiled, or mashed potatoes? 
 
 NEVER (GO TO QUESTION 56) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
Over the past month… 
 
55a. Each time you ate baked, boiled, or mashed potatoes, how much did you usually eat? 
 
 1 small potato or less than ½ cup 
 1 medium potato or ½ to 1 cup 
 1 large potato or more than 1 cup 
 
55b. How often was sour cream (including low-fat) added to your potatoes, EITHER IN 
COOKING OR AT THE TABLE? 
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 Almost never or never (GO TO QUESTION 55d) 
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
55c. Each time sour cream was added to your potatoes, how much was usually added? 
 
 Less than 1 tablespoon 
 1 to 3 tablespoons 
 More than 3 tablespoons 
 
55d. How often was margarine (including low-fat) added to your potatoes, EITHER IN 
COOKING OR AT THE TABLE? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
55e. How often was butter (including low-fat) added to your potatoes, EITHER IN COOKING OR 
AT THE TABLE? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
55f. Each time margarine or butter was added to your potatoes, how much was usually 
added? 
 
 Never added 
 Less than 1 teaspoon 
 1 to 3 teaspoons 
 More than 3 teaspoons 
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55g. How often was cheese or cheese sauce added to your potatoes, EITHER IN COOKING 
OR AT THE TABLE? 
 
 Almost never or never (GO TO QUESTION 56) 
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
55h. Each time cheese or cheese sauce was added to your potatoes, how much was usually 
added? 
 
 Less than 1 tablespoon 
 1 to 3 tablespoons 
 More than 3 tablespoons 
 
56. How often did you eat salsa? 
 
 NEVER (GO TO QUESTION 57) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
56a. Each time you ate salsa, how much did you usually eat? 
 
 Less than 1 tablespoon 
 1 to 5 tablespoons 
 More than 5 tablespoons 
 
57. How often did you eat catsup? 
 
 NEVER (GO TO QUESTION 58) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
57a. Each time you ate catsup, how much did you usually eat? 
 
 Less than 1 teaspoon 
 1 to 6 teaspoons 
 More than 6 teaspoons 
 
58. How often did you eat stuffing, dressing, or dumplings? 
 
 NEVER (GO TO QUESTION 59) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
Question 59 appears on the next page 
  
280 
 
Over the past month… 
 
58a. Each time you ate stuffing, dressing, or dumplings, how much did you usually eat? 
 
 Less than ½ cup 
 ½ to 1 cup 
 More than 1 cup 
  
59. How often did you eat chili? 
 
 NEVER (GO TO QUESTION 60) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
59a. Each time you ate chili, how much did you usually eat? 
 
 Less than ½ cup 
 ½ to 1¾ cups 
 More than 1¾ cups 
 
60. How often did you eat Mexican foods (such as tacos, tostados, burritos, tamales, fajitas, 
enchiladas, quesadillas, and chimichangas)? 
 
 NEVER (GO TO QUESTION 61) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
60a. Each time you ate Mexican foods, how much did you usually eat? 
 
 Less than 1 taco, burrito, etc. 
 1 to 2 tacos, burritos, etc. 
 More than 2 tacos, burritos, etc. 
 
61. How often did you eat cooked dried beans (such as baked beans, pintos, kidney, 
blackeyed peas, lima, lentils, soybeans, or refried beans)?  (Please do not include bean 
soups or chili.) 
 
 NEVER (GO TO QUESTION 62) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
61a. Each time you ate beans, how much did you usually eat? 
 
 Less than ½ cup 
 ½ to 1 cup 
 More than 1 cup 
61b. How often were the beans you ate refried beans, beans prepared with any type of 
fat, or with meat added? 
 
Question 62 appears in the next column 
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 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
62. How often did you eat other kinds of vegetables? 
 
 NEVER (GO TO QUESTION 63) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
62a. Each time you ate other kinds of vegetables, how much did you usually eat? 
 
 Less than ¼ cup 
 ¼ to ½ cup 
 More than ½ cup 
 
63. How often did you eat rice or other cooked grains (such as bulgur, cracked wheat, or 
millet)? 
 
 NEVER (GO TO QUESTION 64) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
63a. Each time you ate rice or other cooked grains, how much did you usually eat? 
 
 Less than ½ cup 
 ½ to 1½ cups 
 More than 1½ cups 
 
63b. How often was butter, margarine, or oil added to your rice or other cooked grains IN 
COOKING OR AT THE TABLE? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
 
 
Question 64 appears on the next page 
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Over the past month… 
 
64. How often did you eat pancakes, waffles, or French toast? 
 
 NEVER (GO TO QUESTION 65) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
64a. Each time you ate pancakes, waffles, or French toast, how much did you usually eat? 
 
 Less than 1 medium piece 
 1 to 3 medium pieces 
 More than 3 medium pieces 
 
64b. How often was margarine (including low-fat) added to your pancakes, waffles, or French 
toast AFTER COOKING OR AT THE TABLE? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
64c. How often was butter (including low-fat) added to your pancakes, waffles, or French toast 
AFTER COOKING OR AT THE TABLE? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
64d. Each time margarine or butter was added to your pancakes, waffles, or French toast, how 
much was usually added? 
 
 Never added 
 Less than 1 teaspoon 
 1 to 3 teaspoons 
 More than 3 teaspoons 
 
64e. How often was syrup added to your pancakes, waffles, or French toast? 
 
 Almost never or never (GO TO QUESTION 65) 
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
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64f. Each time syrup was added to your pancakes, waffles, or French toast, how much was 
usually added? 
 
 Less than 1 tablespoon 
 1 to 4 tablespoons 
 More than 4 tablespoons 
 
65. How often did you eat lasagna, stuffed shells, stuffed manicotti, ravioli, or tortellini?  
(Please do not include spaghetti or other pasta.) 
 
 NEVER (GO TO QUESTION 66) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
65a. Each time you ate lasagna, stuffed shells, stuffed manicotti, ravioli, or tortellini, how 
much did you usually eat? 
 
 Less than 1 cup 
 1 to 2 cups 
 More than 2 cups 
 
66. How often did you eat macaroni and cheese? 
 
 NEVER (GO TO QUESTION 67) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
66a. Each time you ate macaroni and cheese, how much did you usually eat? 
 
 Less than 1 cup 
 1 to 1½ cups 
 More than 1½ cups 
 
67. How often did you eat pasta salad or macaroni salad? 
 
 NEVER (GO TO QUESTION 68) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
 
Question 68 appears on the next page 
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Over the past month… 
 
67a. Each time you ate pasta salad or macaroni salad, how much did you usually eat? 
 
 Less than ½ cup 
 ½ to 1 cup 
 More than 1 cup 
 
68. Other than the pastas listed in Questions 65, 66, and 67, how often did you eat pasta, 
spaghetti, or other noodles? 
 
 NEVER (GO TO QUESTION 69) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
68a. Each time you ate pasta, spaghetti, or other noodles, how much did you usually eat? 
 
 Less than 1 cup 
 1 to 3 cups 
 More than 3 cups 
 
68b. How often did you eat your pasta, spaghetti, or other noodles with tomato sauce or 
spaghetti sauce made WITH meat? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
68c. How often did you eat your pasta, spaghetti, or other noodles with tomato sauce or 
spaghetti sauce made WITHOUT meat? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
68d. How often did you eat your pasta, spaghetti, or other noodles with margarine, butter, 
oil, or cream sauce? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
Question 69 appears in the next column 
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69. How often did you eat bagels or English muffins? 
 
 NEVER (GO TO INTRODUCTION TO QUESTION 70) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
69a.  How often were the bagels or English muffins you ate whole wheat? 
  
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
69b. Each time you ate bagels or English muffins, how many did you usually eat? 
 
 Less than 1 bagel or English muffin 
 1 bagel or English muffin 
 More than 1 bagel or English muffin 
 
69c. How often was margarine (including low-fat) added to your bagels or English muffins? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
69d. How often was butter (including low-fat) added to your bagels or English muffins? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
69e. Each time margarine or butter was added to your bagels or English muffins, how much 
was usually added? 
 
 Never added 
 Less than 1 teaspoon 
 1 to 2 teaspoons 
 More than 2 teaspoons 
 
Introduction to Question 70 appears on the next page 
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Over the past month… 
 
69f. How often was cream cheese (including low-fat) spread on your bagels or English muffins? 
 
 Almost never or never (GO TO INTRODUCTION 
TO QUESTION 70) 
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
69g. Each time cream cheese was added to your bagels or English muffins, how much was 
usually added? 
 
 Less than 1 tablespoon 
 1 to 2 tablespoons 
 More than 2 tablespoons 
 
 
The next questions ask about your intake of breads other than bagels or English muffins.  
First, we will ask about bread you ate as part of sandwiches only.  Then we will ask about 
all other bread you ate. 
 
70. How often did you eat breads or rolls AS PART OF SANDWICHES (including burger and 
hot dog rolls)?  
 (Please do not include fast food sandwiches.) 
 
 NEVER (GO TO QUESTION 71) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
70a. Each time you ate breads or rolls AS PART OF SANDWICHES, how many did you 
usually eat? 
 
 1 slice or ½ roll 
 2 slices or 1 roll 
 More than 2 slices or more than 1 roll 
 
70b. How often were the breads or rolls that you used for your sandwiches white bread 
(including burger and hot dog rolls)? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
 
Question 71 appears in the next column 
  
287 
 
70c. How often was mayonnaise or mayonnaise-type dressing (including low-fat) added to 
the breads or rolls used for your sandwiches? 
 
 Almost never or never (GO TO QUESTION 70e) 
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
70d. Each time mayonnaise or mayonnaise-type dressing was added to the breads or rolls 
used for your sandwiches, how much was usually added? 
 
 Less than 1 teaspoon 
 1 to 3 teaspoons 
 More than 3 teaspoons 
 
70e. How often was margarine (including low-fat) added to the breads or rolls used for your 
sandwiches? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
70f. How often was butter (including low-fat) added to the breads or rolls used for your 
sandwiches? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
70g. Each time margarine or butter was added to the breads or rolls used for your 
sandwiches, how much was usually added? 
 
 Never added 
 Less than 1 teaspoon 
 1 to 2 teaspoons 
 More than 2 teaspoons 
 
71. How often did you eat breads or dinner rolls, NOT AS PART OF SANDWICHES? 
 
 NEVER (GO TO QUESTION 72) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
Question 72 appears on the next page 
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Over the past month… 
 
71a. Each time you ate breads or dinner rolls, NOT AS PART OF SANDWICHES, how 
much did you usually eat? 
 
 1 slice or 1 dinner roll 
 2 slices or 2 dinner rolls 
 More than 2 slices or 2 dinner rolls 
 
71b. How often were the breads or rolls you ate white bread? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
71c. How often was margarine (including low-fat) added to your breads or rolls? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
71d. How often was butter (including low-fat) added to your breads or rolls? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
71e. Each time margarine or butter was added to your breads or rolls, how much was 
usually added? 
 
 Never added 
 Less than 1 teaspoon 
 1 to 2 teaspoons 
 More than 2 teaspoons 
 
71f. How often was cream cheese (including low-fat) added to your breads or rolls? 
 
 Almost never or never (GO TO QUESTION 72) 
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
 
Question 72 appears in the next column 
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71g. Each time cream cheese was added to your breads or rolls, how much was usually 
added? 
 
 Less than 1 tablespoon 
 1 to 2 tablespoons 
 More than 2 tablespoons 
         
72. How often did you eat jam, jelly, or honey on bagels, muffins, bread, rolls, or crackers? 
 
 NEVER (GO TO QUESTION 73) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
72a. Each time you ate jam, jelly, or honey, how much did you usually eat? 
 
 Less than 1 teaspoon 
 1 to 3 teaspoons 
 More than 3 teaspoons 
 
73. How often did you eat peanut butter or other nut butter? 
 
 NEVER (GO TO QUESTION 74) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
73a. Each time you ate peanut butter or other nut butter, how much did you usually eat? 
 
 Less than 1 tablespoon 
 1 to 2 tablespoons 
 More than 2 tablespoons 
 
74. How often did you eat roast beef or steak IN SANDWICHES? 
 
 NEVER (GO TO QUESTION 75) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
74a. Each time you ate roast beef or steak IN SANDWICHES, how much did you usually eat? 
 
 Less than 1 slice or less than 2 ounces 
 1 to 2 slices or 2 to 4 ounces 
 More than 2 slices or more than 4 ounces 
 
Question 75 appears on the next page 
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Over the past month… 
 
75. How often did you eat turkey or chicken COLD CUTS (such as loaf, luncheon meat, turkey 
ham, turkey salami, or turkey pastrami)?  (We will ask about other turkey or chicken later.) 
 
 NEVER (GO TO QUESTION 76) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
75a. Each time you ate turkey or chicken COLD CUTS, how much did you usually eat? 
 
 Less than 1 slice 
 1 to 3 slices  
 More than 3 slices  
 
76. How often did you eat luncheon or deli-style ham?  (We will ask about other ham later.) 
 
 NEVER (GO TO QUESTION 77) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
76a. Each time you ate luncheon or deli-style ham, how much did you usually eat? 
 
 Less than 1 slice  
 1 to 3 slices  
 More than 3 slices  
 
76b. How often was the luncheon or deli-style ham you ate light, low-fat, or fat-free? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
77. How often did you eat other cold cuts or luncheon meats (such as bologna, salami, 
corned beef, pastrami, or others, including low-fat)?  (Please do not include ham, turkey, or 
chicken cold cuts.) 
 
 NEVER (GO TO QUESTION 78) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
77a. Each time you ate other cold cuts or luncheon meats, how much did you usually eat? 
 
 Less than 1 slice 
 1 to 3 slices 
 More than 3 slices 
 
77b. How often were the other cold cuts or luncheon meats you ate light, low-fat, or fat-free?  
(Please do not include ham, turkey, or chicken cold cuts.)  
Question 78 appears in the next column 
  
291 
 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
78. How often did you eat canned tuna (including in salads, sandwiches, or casseroles)? 
 
 NEVER (GO TO QUESTION 79) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
78a. Each time you ate canned tuna, how much did you usually eat? 
 
 Less than ¼ cup or less than 2 ounces 
 ¼ to ½ cup or 2 to 3 ounces 
 More than ½ cup or more than 3 ounces 
 
78b. How often was the canned tuna you ate water-packed? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
78c. How often was the canned tuna you ate prepared with mayonnaise or other dressing 
(including low-fat)? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
  
Question 79 appears on the next page 
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Over the past month… 
 
79. How often did you eat GROUND chicken or turkey?  (We will ask about other chicken and 
turkey later.) 
 
 NEVER (GO TO QUESTION 80) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
 79a.  Each time you ate GROUND chicken or turkey, how much did you usually eat? 
 
 Less than 2 ounces or less than ½ cup  
 2 to 4 ounces or ½ to 1 cup 
 More than 4 ounces or more than 1 cup 
 
80.  How often did you eat beef hamburgers or cheeseburgers from a FAST FOOD or OTHER 
RESTAURANT? 
 
 NEVER (GO TO QUESTION 81) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
80a. Each time you ate beef hamburgers or cheeseburgers from a FAST FOOD or OTHER 
RESTAURANT, what size did you usually eat? 
   
 Small hamburger (such as a regular Burger 
King or McDonald’s Hamburger) 
 Medium (such as McDonald’s or Burger King 
Double Burger or Cheeseburger) 
 Large (such as Burger King Whopper or 
Double Whopper or a McDonald’s Double 
Quarter Pounder) 
 
80b. Each time you ate beef hamburgers or cheeseburgers from a FAST FOOD or OTHER 
RESTAURANT, how much did you usually eat? 
 
 Less than 1 burger 
 1 burger 
 More than 1 burger 
 
80c.  How often did you have cheeseburgers rather than hamburgers? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
81. How often did you eat beef hamburgers or cheeseburgers that were NOT FROM A FAST 
FOOD or OTHER RESTAURANT? 
 
 NEVER (GO TO QUESTION 82) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
Question 81 appears in the next column 
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 2 times per week   2 or more times per day 
 
81a. Each time you ate beef hamburgers or cheeseburgers that were NOT FROM A FAST 
FOOD or OTHER RESTAURANT, how much did you usually eat? 
 
 Less than 1 patty or less than 2 ounces 
 1 patty or 2 to 4 ounces 
 More than 1 patty or more than 4 ounces 
 
81b. How often were these beef hamburgers or cheeseburgers made with lean ground beef? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
82. How often did you eat ground beef in mixtures (such as meatballs, casseroles, chili, or 
meatloaf)? 
 
 NEVER (GO TO QUESTION 83) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
82a. Each time you ate ground beef in mixtures, how much did you usually eat? 
 
 Less than 3 ounces or less than ½ cup  
 3 to 8 ounces or ½ to 1 cup  
 More than 8 ounces or more than 1 cup  
 
83. How often did you eat hot dogs or frankfurters?  (Please do not include sausages or 
vegetarian hot dogs.) 
 
 NEVER (GO TO QUESTION 84) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
Question 84 appears on the next page 
  
294 
 
Over the past month… 
 
83a. Each time you ate hot dogs or frankfurters, how many did you usually eat? 
 
 Less than 1 hot dog 
 1 to 2 hot dogs 
 More than 2 hot dogs 
 
83b. How often were the hot dogs or frankfurters you ate light or low-fat? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
84. How often did you eat beef mixtures (such as beef stew, beef pot pie, beef and noodles, or 
beef and vegetables)? 
 
 NEVER (GO TO QUESTION 85) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
84a. Each time you ate beef mixtures, how much did you usually eat? 
 
 Less than 1 cup 
 1 to 2 cups 
 More than 2 cups 
 
85. How often did you eat roast beef or pot roast?  (Please do not include roast beef or pot 
roast in sandwiches.) 
 
 NEVER (GO TO QUESTION 86) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
85a. Each time you ate roast beef or pot roast, how much did you usually eat? 
 
 Less than 2 ounces 
 2 to 5 ounces 
 More than 5 ounces  
 
Question 86 appears in the next column 
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86. How often did you eat steak (beef)?   
 (Please do not include steak in sandwiches) 
 
 NEVER (GO TO QUESTION 87) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
86a. Each time you ate steak (beef), how much did you usually eat? 
 
 Less than 3 ounces 
 3 to 7 ounces 
 More than 7 ounces 
 
86b. How often was the steak you ate lean steak? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
87. How often did you eat pork or beef spareribs? 
 
 NEVER (GO TO QUESTION 88) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
87a. Each time you ate pork or beef spareribs, how much did you usually eat? 
 
 Less than 4 ribs 
 4 to 12 ribs 
 More than 12 ribs 
 
88. How often did you eat roast turkey, turkey cutlets, or turkey nuggets (including in 
sandwiches)? 
 
 NEVER (GO TO QUESTION 89) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
88a. Each time you ate roast turkey, turkey cutlets, or turkey nuggets, how much did you 
usually eat?  (Please note: 4 to 8 turkey nuggets = 3 ounces.) 
 
 Less than 2 ounces 
 2 to 4 ounces 
 More than 4 ounces 
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Over the past month… 
 
89. How often did you eat chicken mixtures (such as salads, sandwiches, casseroles, stews, or 
other mixtures)? 
 
 NEVER (GO TO QUESTION 90) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
89a. Each time you ate chicken mixtures, how much did you usually eat? 
 
 Less than ½ cup 
 ½ to 1½ cups 
 More than 1½ cups 
 
90. How often did you eat baked, broiled, roasted, stewed, or fried chicken (including 
nuggets)?  (Please do not include chicken in mixtures.) 
 
 NEVER (GO TO QUESTION 91) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
90a. Each time you ate baked, broiled, roasted, stewed, or fried chicken (including 
nuggets), how much did you usually eat? 
 
 Less than 2 drumsticks or wings, less than 
1 breast or thigh, or less than 4 nuggets 
 2 drumsticks or wings, 1 breast or thigh, or 4 to 
8 nuggets 
 More than 2 drumsticks or wings, more than 
1 breast or thigh, or more than 8 nuggets 
 
90b. How often was the chicken you ate fried chicken (including deep fried) or chicken 
nuggets? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
90c. How often was the chicken you ate WHITE meat? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
Question 91 appears in the next column 
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90d. How often did you eat chicken WITH skin? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
91. How often did you eat baked ham or ham steak? 
 
 NEVER (GO TO QUESTION 92) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
91a. Each time you ate baked ham or ham steak, how much did you usually eat? 
 
 Less than 1 ounce 
 1 to 3 ounces 
 More than 3 ounces 
 
92. How often did you eat pork (including chops, roasts, and in mixed dishes)?  (Please do not 
include ham, ham steak, or sausage.) 
 
 NEVER (GO TO QUESTION 93) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
92a. Each time you ate pork, how much did you usually eat? 
 
 Less than 2 ounces or less than 1 chop 
 2 to 5 ounces or 1 chop 
 More than 5 ounces or more than 1 chop 
 
93. How often did you eat gravy on meat, chicken, potatoes, rice, etc.? 
 
 NEVER (GO TO QUESTION 94) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
93a. Each time you ate gravy on meat, chicken, potatoes, rice, etc., how much did you 
usually eat? 
 
 Less than ⅛ cup 
 ⅛ to ½ cup 
 More than ½ cup 
 
Over the past month… 
 
94. How often did you eat liver (all kinds) or liverwurst? 
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 NEVER (GO TO QUESTION 95) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
94a. Each time you ate liver or liverwurst, how much did you usually eat? 
 
 Less than 1 ounce 
 1 to 4 ounces 
 More than 4 ounces 
 
95. How often did you eat bacon (including low-fat)? 
 
 NEVER (GO TO QUESTION 96) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
95a. Each time you ate bacon, how much did you usually eat? 
 
 Fewer than 2 slices 
 2 to 3 slices 
 More than 3 slices 
 
95b. How often was the bacon you ate light, low-fat, or lean? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
96. How often did you eat sausage (including low-fat)? 
 
 NEVER (GO TO QUESTION 97) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
96a. Each time you ate sausage, how much did you usually eat? 
 
 Less than 1 patty or 2 links 
 1 to 3 patties or 2 to 5 links 
 More than 3 patties or 5 links 
 
96b. How often was the sausage you ate light, low-fat, or lean? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
97.  How often did you eat fried shellfish (such as crab, lobster, shrimp)? 
Question 97 appears in the next column 
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 NEVER (GO TO QUESTION 98) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
97a.  Each time you ate fried shellfish, how much did you usually eat? 
 
 Less than 2 ounces 
 2 to 4 ounces  
 More than 4 ounces 
 
98.  How often did you eat shellfish (such as crab, lobster, shrimp) that was NOT FRIED? 
 
 NEVER (GO TO QUESTION 99) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
98a.  Each time you ate shellfish that was NOT FRIED, how much did you usually eat? 
 
 Less than 1 ounce 
 1 to 4 ounces  
 More than 4 ounces 
 
99.  How often did you eat salmon, fresh tuna or trout? 
 
 NEVER (GO TO QUESTION 100) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
99a.  Each time you ate salmon, fresh tuna or trout, how much did you usually eat? 
 
 Less than 2 ounces 
 2 to 6 ounces  
 More than 6 ounces 
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Over the past month… 
 
100. How often did you eat fish sticks or other fried fish (not including shellfish)? 
 
 NEVER (GO TO QUESTION 101) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
100a. Each time you ate fish sticks or other fried fish, how much did you usually eat? 
 
 Less than 2 ounces or less than 1 fillet 
 2 to 7 ounces or 1 fillet 
 More than 7 ounces or more than 1 fillet 
 
101. How often did you eat other fish that was NOT FRIED (not including shellfish)? 
 
 NEVER (GO TO INTRODUCTION TO QUESTION 102) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
101a. Each time you ate other fish that was NOT FRIED, how much did you usually eat? 
 
 Less than 2 ounces or less than 1 fillet 
 2 to 5 ounces or 1 fillet 
 More than 5 ounces or more than 1 fillet 
 
Now think about all the meat, poultry, and fish you ate in the past month and how they 
were prepared. 
 
102. How often was oil, butter, margarine, or other fat used to FRY, SAUTE, BASTE, OR 
MARINATE any meat, poultry, or fish you ate?  (Please do not include deep frying.) 
 
 NEVER (GO TO QUESTION 103) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
Question 103 appears in the next column 
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102a. Which of the following fats were regularly used to prepare your meat, poultry, or fish?  
(Mark all that apply.) 
 
 Margarine (including 
low-fat) 
 Corn oil 
 Canola or rapeseed oil 
 Butter (including 
low-fat) 
 Oil spray (such as Pam 
or others) 
 Lard, fatback, or 
bacon fat 
 Other kinds of oils 
 None of the above 
 Olive oil  
 
103. How often did you eat tofu, soy burgers, or soy meat-substitutes? 
 
 NEVER (GO TO QUESTION 104) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
103a. Each time you ate tofu, soy burgers, or soy meat-substitutes, how much did you 
usually eat? 
 
  Less than ¼ cup or less than 2 ounces 
  ¼ to ½ cup or 2 to 4 ounces 
  More than ½ cup or more than 4 ounces 
 
104. How often did you eat soups? 
 
 NEVER (GO TO QUESTION 105) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
104a. Each time you ate soup, how much did you usually eat? 
 
 Less than 1 cup 
 1 to 2 cups 
 More than 2 cups 
 
104b. How often were the soups you ate bean soups? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
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Over the past month… 
 
104c. How often were the soups you ate cream soups (including chowders)? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
104d. How often were the soups you ate tomato or vegetable soups? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
104e.  How often were the soups you ate broth soups (including chicken) with or without 
noodles or rice? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
105. How often did you eat pizza? 
 
 NEVER (GO TO QUESTION 106) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
105a. Each time you ate pizza, how much did you usually eat? 
 
 Less than 1 slice or less than 1 mini pizza 
 1 to 3 slices or 1 mini pizza 
 More than 3 slices or more than 1 mini pizza 
 
105b. How often did you eat pizza with pepperoni, sausage, or other meat?  
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
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106. How often did you eat crackers? 
 
 NEVER (GO TO QUESTION 107) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
106a. Each time you ate crackers, how many did you usually eat? 
 
 Fewer than 4 crackers 
 4 to 10 crackers 
 More than 10 crackers 
 
107. How often did you eat corn bread or corn muffins? 
 
 NEVER (GO TO QUESTION 108) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
107a. Each time you ate corn bread or corn muffins, how much did you usually eat? 
 
 Less than 1 piece or muffin 
 1 to 2 pieces or muffins 
 More than 2 pieces or muffins 
 
108. How often did you eat biscuits? 
 
 NEVER (GO TO QUESTION 109) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
108a. Each time you ate biscuits, how many did you usually eat? 
 
 Fewer than 1 biscuit 
 1 to 2 biscuits 
 More than 2 biscuits 
 
109. How often did you eat potato chips (including low-fat, fat-free, or low-salt)? 
 
 NEVER (GO TO QUESTION 110) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
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Over the past month… 
 
109a. Each time you ate potato chips, how much did you usually eat? 
 
 Fewer than 10 chips or less than 1 cup 
 10 to 25 chips or 1 to 2 cups 
 More than 25 chips or more than 2 cups  
  
109b. How often were the potato chips you ate fat-free? (Please do not include reduced-fat 
chips.) 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
110. How often did you eat corn chips or tortilla chips (including low-fat, fat-free, or low-salt)? 
 
 NEVER (GO TO QUESTION 111) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
110a.  Each time you ate corn chips, how much did you usually eat? 
 
 Fewer than 10 chips or less than 1 cup 
 10 to 25 chips or 1 to 1½ cups 
 More than 25 chips or more than 1½ cups  
 
110b.  How often were the corn chips or tortilla chips you ate fat-free? (Please do not include 
reduced-fat chips.) 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
111. How often did you eat popcorn (including low-fat)? 
 
 NEVER (GO TO QUESTION 112) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
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111a. Each time you ate popcorn, how much did you usually eat? 
 
 Less than 2 cups, popped 
 2 to 5 cups, popped 
 More than 5 cups, popped 
 
112. How often did you eat pretzels? 
 
 NEVER (GO TO QUESTION 113) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
112a. Each time you ate pretzels, how many did you usually eat? 
 
 Fewer than 5 average twists 
 5 to 20 average twists 
 More than 20 average twists 
 
113. How often did you eat peanuts, walnuts, seeds, or other nuts?  
 
 NEVER (GO TO QUESTION 114) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
113a. Each time you ate peanuts, walnuts, seeds, or other nuts, how much did you usually 
eat? 
 
 Less than ¼ cup 
 ¼ to ½ cup 
 More than ½ cup 
 
114. How often did you eat energy, high-protein, or breakfast bars (such as Power Bars, 
Balance, Clif, or others)? 
 
 NEVER (GO TO QUESTION 115) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
114a. Each time you ate energy, high-protein, or breakfast bars, how much did you usually 
eat? 
 
 Less than 1 bar  
 1 bar  
 More than 1 bar  
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Over the past month… 
 
115. How often did you eat yogurt (NOT including frozen yogurt)? 
 
 NEVER (GO TO QUESTION 116) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
115a. Each time you ate yogurt, how much did you usually eat? 
 
 Less than ½ cup or less than 1 container 
 ½ to 1 cup or 1 container 
 More than 1 cup or more than 1 container  
 
115b. How often was the yogurt you ate low-fat or fat-free? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
116. How often did you eat cottage cheese (including low-fat)? 
 
 NEVER (GO TO QUESTION 117) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
116a. Each time you ate cottage cheese, how much did you usually eat? 
 
 Less than ¼ cup 
 ¼ to 1 cup 
 More than 1 cup 
 
117. How often did you eat cheese (including low-fat; including on cheeseburgers or in 
sandwiches or subs)? 
 
 NEVER (GO TO QUESTION 118) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
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117a. Each time you ate cheese, how much did you usually eat? 
 
 Less than ½ ounce or less than 1 slice 
 ½ to 1½ ounces or 1 slice 
 More than 1½ ounces or more than 1 slice 
 
117b. How often was the cheese you ate low-fat or fat-free? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
118. How often did you eat frozen yogurt, sorbet, or ices (including low-fat or fat-free)? 
 
 NEVER (GO TO QUESTION 119) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
118a.  Each time you ate frozen yogurt, sorbet, or ices, how much did you usually eat? 
 
 Less than ½ cup or less than 1 scoop 
 ½ to 1 cup or 1 to 2 scoops 
 More than 1 cup or more than 2 scoops 
 
119. How often did you eat ice cream, ice cream bars, or sherbet (including low-fat or fat-free)? 
 
 NEVER (GO TO QUESTION 120) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
119a. Each time you ate ice cream, ice cream bars, or sherbet, how much did you usually 
eat? 
 
 Less than ½ cup or less than 1 scoop 
 ½ to 1½ cups or 1 to 2 scoops 
 More than 1½ cups or more than 2 scoops 
 
119b. How often was the ice cream you ate light, low-fat, or fat-free ice cream or sherbet? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
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Over the past month… 
 
120. How often did you eat cake (including low-fat or fat-free)? 
 
 NEVER (GO TO QUESTION 121) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
120a. Each time you ate cake, how much did you usually eat? 
 
 Less than 1 medium piece 
 1 medium piece 
 More than 1 medium piece 
 
121. How often did you eat cookies or brownies (including low-fat or fat-free)? 
 
 NEVER (GO TO QUESTION 122) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
121a. Each time you ate cookies or brownies, how much did you usually eat? 
 
 Less than 2 cookies or 1 small brownie 
 2 to 4 cookies or 1 medium brownie 
 More than 4 cookies or 1 large brownie 
  
122. How often did you eat doughnuts, sweet rolls, Danish, or pop-tarts?  
 
 NEVER (GO TO QUESTION 123) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
122a.  Each time you ate doughnuts, sweet rolls, Danish, or pop-tarts, how much did you 
usually eat? 
 
 Less than 1 piece 
 1 to 2 pieces 
 More than 2 pieces 
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123. How often did you eat sweet muffins or dessert breads (including low-fat or fat-free)? 
 
 NEVER (GO TO QUESTION 124) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
123a. Each time you ate sweet muffins or dessert breads, how much did you usually eat? 
 
 Less than 1 medium piece 
 1 medium piece 
 More than 1 medium piece 
 
124. How often did you eat fruit crisp, cobbler, or strudel? 
 
 NEVER (GO TO QUESTION 125) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
124a. Each time you ate fruit crisp, cobbler, or strudel, how much did you usually eat? 
 
 Less than ½ cup 
 ½ to 1 cup 
 More than 1 cup 
 
125. How often did you eat pie?  
 
 NEVER (GO TO QUESTION 126) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
125a. Each time you ate pie, how much did you usually eat? 
 
 Less than ⅛ of a pie 
 About ⅛ of a pie 
 More than ⅛ of a pie 
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Over the past month… 
 
The next four questions ask about the kinds of pie you ate.  Please read all four questions 
before answering. 
 
125b. How often were the pies you ate fruit pie (such as apple, blueberry, others)? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
125c.  How often were the pies you ate cream, pudding, custard, or meringue pie? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
125d.  How often were the pies you ate pumpkin or sweet potato pie? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
125e.  How often were the pies you ate pecan pie? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
126. How often did you eat chocolate candy?  
 
 NEVER (GO TO QUESTION 127) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
126a. Each time you ate chocolate candy, how much did you usually eat? 
 
 Less than 1 average bar or less than 1 ounce 
 1 average bar or 1 to 2 ounces 
 More than 1 average bar or more than 2 ounces 
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127. How often did you eat other candy? 
 
 NEVER (GO TO QUESTION 128) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
127a.  Each time you ate other candy, how much did you usually eat? 
 
 Fewer than 2 pieces 
 2 to 9 pieces 
 More than 9 pieces 
 
128. How often did you eat eggs, egg whites, or egg substitutes (NOT counting eggs in baked 
goods and desserts)?  (Please include eggs in salads, quiche, and soufflés.) 
 
 NEVER (GO TO QUESTION 129) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
128a. Each time you ate eggs, how many did you usually eat? 
 
 1 egg 
 2 eggs 
 3 or more eggs 
 
128b. How often were the eggs you ate egg substitutes or egg whites only? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
128c.  How often were the eggs you ate regular whole eggs? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
128d.  How often were the eggs you ate cooked in oil, butter, or margarine? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
Over the past month… 
 
128e.  How often were the eggs you ate part of egg salad? 
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 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
 
 
 
 
129. How many cups of coffee, caffeinated or decaffeinated, did you drink (including coffee 
drinks such as Latte, Mocha, Frappuccino, etc.)? 
 
 NONE (GO TO QUESTION 130) 
 
 Less than 1 cup in   5–6 cups per week 
past month  1 cup per day 
 1–3 cups in past month  2–3 cups per day 
 1 cup per week  4–5 cups per day 
 2–4 cups per week  6 or more cups per day 
 
129a. How often was the coffee you drank decaffeinated? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
130. How many glasses, cans, or bottles of COLD or ICED tea, caffeinated or decaffeinated, did 
you drink? 
 
 NONE (GO TO QUESTION 131) 
 
 Less than 1 glass, can 
or bottle in past month 
 5–6 glasses, cans or 
bottles per week 
 1–3 glasses, cans or 
bottles in past month 
 1 glass, can or bottle per 
day 
 1 glass, can or bottle 
per week 
 2–3 glasses, cans or 
bottles per day 
 2–4 glasses, cans or 
bottles per week 
 4–5 glasses, cans or 
bottles per day 
  6 or more glasses, cans 
or bottles per day 
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130a.  How often was the cold or iced tea you drank decaffeinated or herbal? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
  
130b. How often was the cold or iced tea you drank presweetened with either sugar or 
artificial sweeteners (such as Splenda, Equal, Sweet’N Low or others)? 
 
 Almost never or never (GO TO QUESTION 131) 
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
130c. What kind of sweetener was added to your presweetened cold or iced tea most of the time? 
 
  Sugar or honey  
  Artificial sweeteners (such as Splenda, Equal, Sweet ‘N Low or others) 
 
131. How many cups of HOT tea, caffeinated or decaffeinated, did you drink? 
 
 NONE (GO TO QUESTION 132) 
 
 Less than 1 cup in   5–6 cups per week 
past month  1 cup per day 
 1–3 cups in past month  2–3 cups per day 
 1 cup per week  4–5 cups per day 
 2–4 cups per week  6 or more cups per day 
 
131a.  How often was the hot tea you drank decaffeinated or herbal? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
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Over the past month… 
 
132. Over the past month, did you add sugar, honey or other sweeteners to your tea or coffee 
(hot or iced)?  
 
 NO (GO TO QUESTION 133) 
 
 YES 
 
132a. How often did you add sugar or honey to your coffee or tea (hot or iced)? 
 
 Almost never or never (GO TO QUESTION 132c) 
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always  
 
 
132b.  Each time sugar or honey was added to your coffee or tea, how much was usually 
added? 
 
 Less than 1 teaspoon 
 1 to 3 teaspoons 
 More than 3 teaspoons 
 
132c. How often did you add artificial sweetener (such as Splenda, Equal, Sweet’N Low or 
others) to your coffee or tea? 
 
 Almost never or never (GO TO QUESTION 133) 
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always  
 
132d. What kind of artificial sweetener did you usually use? 
 
 Equal or aspartame 
 Sweet’N Low or saccharin 
 Splenda or sucralose 
 Herbal extracts or other kind 
 
132e. Each time artificial sweetener was added to your coffee or tea, how much was usually 
added? 
 
 Less than 1 packet or less than 1 teaspoon 
 1 packet or 1 teaspoon 
 More than 1 packet or more than 1 teaspoon 
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133. Over the past month, did you add whiteners (such as cream, milk, or non-dairy creamer) to 
your tea or coffee?  
 
 NO (GO TO QUESTION 134) 
 
 YES 
 
133a. How often was non-dairy creamer added to your coffee or tea? 
 
 Almost never or never (GO TO QUESTION 133d) 
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always  
 
133b.  Each time non-dairy creamer was added to your coffee or tea, how much was usually 
used? 
 
 Less than 1 teaspoon 
 1 to 3 teaspoons 
 More than 3 teaspoons 
 
133c.  What kind of non-dairy creamer did you usually use? 
 
 Regular powdered 
 Low-fat or fat-free powdered 
 Regular liquid 
 Low-fat or fat-free liquid 
 
133d.  How often was cream or half and half added to your coffee or tea? 
 
 Almost never or never (GO TO QUESTION 133f) 
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always  
 
133e.  Each time cream or half and half was added to your coffee or tea, how much was 
usually added? 
 
 Less than 1 tablespoon 
 1 to 2 tablespoons 
 More than 2 tablespoons 
 
133f. How often was milk added to your coffee or tea? 
 
 Almost never or never (GO TO QUESTION 134) 
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always  
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Over the past month… 
 
133g.  Each time milk was added to your coffee or tea, how much was usually added? 
 
 Less than 1 tablespoon 
 1 to 3 tablespoons 
 More than 3 tablespoons 
 
133h.  What kind of milk was usually added to your coffee or tea? 
 
 Whole milk 
 2% milk 
 1% milk 
 Skim, nonfat, or ½% milk 
 Evaporated or condensed (canned) milk 
 Soy milk 
 Rice milk 
 Other 
 
134. How often was sugar or honey added to foods you ate?  (Please do not include sugar in 
coffee, tea, other beverages, or baked goods.) 
 
 NEVER (GO TO INTRODUCTION TO  
QUESTION 135) 
 
 1 time in past month  3–4 times per week 
 2–3 times in past month  5–6 times per week 
 1 time per week  1 time per day  
 2 times per week   2 or more times per day 
 
134a.  Each time sugar or honey was added to foods you ate, how much was usually added? 
 
 Less than 1 teaspoon 
 1 to 3 teaspoons 
 More than 3 teaspoons 
 
The following questions are about the kinds of margarine, mayonnaise, sour cream, cream 
cheese, and salad dressing that you ate.  If possible, please check the labels of these 
foods to help you answer. 
 
135. Over the past month, did you eat margarine? 
 
 NO (GO TO QUESTION 136) 
 
 YES 
 
135a. How often was the margarine you ate light, low-fat, or fat-free (stick or tub)? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
136. Over the past month, did you eat butter? 
 
 NO (GO TO QUESTION 137) 
 
 YES 
 
136a.  How often was the butter you ate light or low-fat? 
Question 136 appears in the next column 
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 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
  
137. Over the past month, did you eat mayonnaise or mayonnaise-type dressing? 
 
 NO (GO TO QUESTION 138) 
 
 YES 
 
137a. How often was the mayonnaise you ate light, low-fat or fat-free? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
138. Over the past month, did you eat sour cream? 
 
 NO (GO TO QUESTION 139) 
 
 YES 
 
138a.  How often was the sour cream you ate light, low-fat, or fat-free? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
  
   
 
Question 139 appears on the next page 
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Over the past month… 
 
139. Over the past month, did you eat cream cheese? 
 
 NO (GO TO QUESTION 140) 
 
 YES 
 
139a.  How often was the cream cheese you ate light, low-fat, or fat-free? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
140. Over the past month, did you eat salad dressing? 
 
 NO (GO TO INTRODUCTION TO QUESTION 141) 
 
 YES 
 
140a.  How often was the salad dressing you ate light, low-fat or fat-free? 
 
 Almost never or never  
 About ¼ of the time 
 About ½ of the time 
 About ¾ of the time 
 Almost always or always 
 
The following two questions ask you to summarize your usual intake of vegetables and 
fruits.  Please do not include salads, potatoes, or juices. 
 
141. Over the past month, how many servings of vegetables (not including salad or potatoes) did 
you eat per week or per day? 
 
 Less than 1 per week  2 per day 
 1–2 per week  3 per day 
 3–4 per week  4 per day 
 5–6 per week  5 or more per day 
 1 per day  
 
142. Over the past month, how many servings of fruit (not including juices) did you eat per week 
or per day? 
 
 Less than 1 per week  2 per day 
 1–2 per week  3 per day 
 3–4 per week  4 per day 
 5–6 per week  5 or more per day 
 1 per day  
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143. Over the past month, which of the following foods did you eat AT LEAST THREE TIMES?  
(Mark all that apply.) 
 
 Avocado, guacamole  Olives 
 Cheesecake  Oysters 
 Chocolate, fudge, or  Pickles or pickled 
butterscotch toppings vegetables or fruit 
or syrups  Plantains 
 Chow mein noodles  Pork neck bones, hock, 
 Croissants head, feet 
 Dried apricots  Pudding or custard 
 Egg rolls  Veal, venison, lamb 
 Granola bars  Whipped cream, regular 
 Hot peppers  Whipped cream,  
 Jell-O, gelatin 
 Mangoes 
substitute 
 Milkshakes or   
ice-cream sodas  NONE 
 
144. For ALL of the past month, have you followed any type of vegetarian diet? 
 
 NO (GO TO INTRODUCTION TO QUESTION 145) 
 
 YES 
 
144a.  Which of the following foods did you TOTALLY EXCLUDE from your diet?  (Mark all 
that apply.) 
 
 Meat (beef, pork, lamb, etc.) 
 Poultry (chicken, turkey, duck) 
 Fish and seafood 
 Eggs 
 Dairy products (milk, cheese, etc.) 
 
 
 
 
     
Introduction to Question 145 appears on the next page 
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The next questions are about your use of vitamin pills or other supplements. 
 
145. Over the past month, did you take any multivitamins, such as One-a-Day-, Theragran-, 
Centrum-, or Prenatal-type multivitamins (as pills, liquids, or packets)? 
 
 NO (GO TO INTRODUCTION TO QUESTION 147) 
 
 YES 
 
146. How often did you take One-a-day-, Theragran-, Centrum- or Prenatal-type multivitamins? 
 
 1–3 days in past month 
 1–3 days per week 
 4–6 days per week 
 Every day 
 
146a. Did your multivitamin usually contain minerals (such as iron, zinc, etc.)? 
 
 NO 
 YES 
 Don't know 
 
146b. Over the past month, did you take any vitamins, minerals, or other herbal 
supplements other than your multivitamin? 
 
 NO 
 
 
Thank you very much for completing this questionnaire!  Because we want to be 
able to use all the information you have provided, we would greatly appreciate it if 
you would please take a moment to review each page making sure that you:  
 Did not skip any pages and 
 Crossed out the incorrect answer and circled the correct answer if you made 
any changes. 
 
 YES (GO TO INTRODUCTION TO QUESTION 147 
 
 
Introduction to Question 147 appears in the next column 
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These last questions are about the vitamins, minerals, or herbal supplements you took 
that are NOT part of a One-a-day-, Theragran-, or Centrum-type of multivitamin. 
 
Over the past month… 
 
147. How often did you take Antacids such as Tums or Rolaids? 
 
 NEVER (GO TO QUESTION 148) 
 
 1–3 days per month 
 1–3 days per week 
 4–6 days per week 
 Every day 
 
147a. When you took Antacids such as Tums or Rolaids, about how many tablets or 
lozenges did you take in one day? 
 
 Less than 1 
 1 
 2 
 3  
 4 or more 
 Don't know 
 
147b. Was your antacid usually “extra strength”? 
 
 NO 
 YES 
 Don't know 
 
148. How often did you take Calcium (with or without Vitamin D) (NOT as part of a multivitamin in 
Question 146 or antacid in Question 147)?  
 
 NEVER (GO TO QUESTION 149) 
 
 1–3 days per month 
 1–3 days per week 
 4–6 days per week 
 Every day 
 
148a. When you took Calcium , about how much elemental calcium did you take in one day? 
  (If possible, please check the label for elemental calcium.) 
 
 Less than 500 mg 
 500–599 mg 
 600–999 mg 
 1,000 mg or more 
 Don't know 
 
148b. Did your Calcium usually contain Vitamin D? 
 
 NO 
 YES 
 Don't know 
Over the past month… 
 
148c. Did your Calcium usually contain Magnesium? 
 
 NO 
 YES 
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 Don't know 
 
148d. Did your Calcium usually contain Zinc? 
 
 NO 
 YES 
 Don't know 
 
149. How often did you take Iron (NOT as part of a multivitamin in Question 146)? 
 
 NEVER 
 
 1–3 days per month 
 1–3 days per week 
 4–6 days per week 
 Every day 
 
150. How often did you take Vitamin C (NOT as part of a multivitamin in Question 146)? 
 
 NEVER (GO TO QUESTION 151) 
 
 1–3 days per month 
 1–3 days per week 
 4–6 days per week 
 Every day 
 
150a. When you took Vitamin C, about how much did you take in one day? 
 
 Less than 500 mg 
 500–999 mg 
 1,000–1,499 mg 
 1,500–1,999 mg 
 2,000 mg or more 
 Don't know 
 
151. How often did you take Vitamin E (NOT as part of a multivitamin in Question 146)?  
 
 NEVER (GO TO INTRODUCTION TO QUESTION 152) 
 
 1–3 days per month 
 1–3 days per week 
 4–6 days per week 
 Every day 
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Thank you very much for completing this 
questionnaire!  Because we want to be able 
to use all the information you have provided, 
we would greatly appreciate it if you would 
please take a moment to review each page 
making sure that you: 
 
 Did not skip any pages and 
 Crossed out the incorrect answer and 
circled the correct answer if you made any 
changes. 
151a.  When you took Vitamin E, about how much did you take in one day? 
 
 Less than 400 IU 
 400–799 IU 
 800–999 IU 
 1,000 IU or more 
 Don't know 
 
The last two questions ask you about other supplements you took more than once per 
week. 
 
152. Please mark any of the following single supplements you took more than once per 
week (NOT as part of a multivitamin in Question 147): 
 
 B-6 
 B-complex  
 B-12 
 Beta-carotene 
 Folic acid/folate 
 Magnesium 
 
  Occu-vite/Eye health 
  Potassium 
  Selenium 
  Vitamin A 
  Vitamin D 
  Zinc 
 
153. Please mark any of the following herbal, botanical, or other supplements you took more 
than once per week. 
 
 Chondroitin 
 Coenzyme Q-10 
 Echinacea 
 Energy supplements 
 Fish oil/omega 3’s 
 Flaxseed/oil 
 Garlic 
 Ginger 
 Ginkgo biloba  
 
  Ginseng  
  Glucosamine/ 
chondroitin 
  Peppermint  
  Probiotics 
  Saw palmetto 
  Soy supplement 
  Sports supplements 
  St. John's wort 
  Other 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
324 
 
Appendix O 
International Physical Activity Questionnaire 
Assigned Participant Number: ____________ 
We are interested in finding out about the kinds of physical activities that people do as 
part of their everyday lives. The questions will ask you about the time you spent being 
physically active in the last 7 days. Please answer each question even if you do not 
consider yourself to be an active person. Please think about the activities you do at work, 
as part of your house and yard work, to get from place to place, and in your spare time for 
recreation, exercise or sport. 
Think about all the vigorous and moderate activities that you did in the last 7 days. 
Vigorous physical activities refer to activities that take hard physical effort and make you 
breathe much harder than normal. Moderate activities refer to activities that take 
moderate physical effort and make you breathe somewhat harder than normal. 
PART 1: JOB-RELATED PHYSICAL ACTIVITY 
The first section is about your work. This includes paid jobs, farming, volunteer work, 
course work, and any other unpaid work that you did outside your home. Do not include 
unpaid work you might do around your home, like housework, yard work, general 
maintenance, and caring for your family. These are asked in Part 3. 
1. Do you currently have a job or do any unpaid work outside your home? 
 
 Yes 
 
 No Skip to PART 2: TRANSPORTATION 
The next questions are about all the physical activity you did in the last 7 days as part of 
your paid or unpaid work. This does not include traveling to and from work. 
2.  During the last 7 days, on how many days did you do vigorous physical 
activities like heavy lifting, digging, heavy construction, or climbing up stairs as 
part of your work? Think about only those physical activities that you did for at 
least 10 minutes at a time. 
_____ days per week 
 
 No vigorous job-related physical activity Skip to question 4 
  
325 
 
3. How much time did you usually spend on one of those days doing vigorous 
physical activities as part of your work? 
 
_____ hours per day 
_____ minutes per day 
 
4. Again, think about only those physical activities that you did for at least 10 
minutes at a time. During the last 7 days, on how many days did you do 
moderate physical activities like carrying light loads as part of your work? 
Please do not include walking. 
 
_____ days per week 
 
 No moderate job-related physical activity Skip to question 6 
5.         How much time did you usually spend on one of those days doing moderate 
physical    activities as part of your work? 
_____ hours per day 
_____ minutes per day 
 
6. During the last 7 days, on how many days did you walk for at least 10 minutes at 
a time as part of your work? Please do not count any walking you did to travel 
to or from work. 
 
_____ days per week 
 
 No job-related walking Skip to PART 2: TRANSPORTATION 
7. How much time did you usually spend on one of those days walking as part of 
your work? 
 
_____ hours per day 
_____ minutes per day 
 
PART 2: TRANSPORTATION PHYSICAL ACTIVITY 
 
These questions are about how you traveled from place to place, including to places like 
work, stores, movies, and so on. 
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8. During the last 7 days, on how many days did you travel in a motor vehicle like 
a train, bus, car, or tram? 
 
_____ days per week 
 
 No traveling in a motor vehicle Skip to question 10 
9. How much time did you usually spend on one of those days traveling in a train, 
bus, car, tram, or other kind of motor vehicle? 
_____ hours per day 
_____ minutes per day 
 
Now think only about the bicycling and walking you might have done to travel to and 
from work, to do errands, or to go from place to place. 
11. During the last 7 days, on how many days did you bicycle for at least 10 minutes 
at a time to go from place to place? 
 
_____ days per week 
 
 No bicycling from place to place Skip to question 12 
12.  How much time did you usually spend on one of those days to bicycle from place 
to place? 
_____ hours per day 
_____ minutes per day 
 
12. During the last 7 days, on how many days did you walk for at least 10 minutes at 
a time to go from place to place? 
_____ days per week 
 
 No walking from place to place Skip to PART 3: 
HOUSEWORK, HOUSE 
MAINTENANCE, AND 
CARING FOR FAMILY 
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13. How much time did you usually spend on one of those days walking from place 
to place? 
 
_____ hours per day 
_____ minutes per day 
 
PART 3: HOUSEWORK, HOUSE MAINTENANCE, AND CARING FOR FAMILY 
This section is about some of the physical activities you might have done in the last 7 
days in and around your home, like housework, gardening, yard work, general 
maintenance work, and caring for your family. 
 
14. Think about only those physical activities that you did for at least 10 minutes at a 
time. During the last 7 days, on how many days did you do vigorous physical 
activities like heavy lifting, chopping wood, shoveling snow, or digging in the 
garden or yard? 
 
_____ days per week 
 
 No vigorous activity in garden or yard Skip to question 16 
15. How much time did you usually spend on one of those days doing vigorous 
physical activities in the garden or yard? 
 
_____ hours per day 
_____ minutes per day 
 
16. Again, think about only those physical activities that you did for at least 10 
minutes at a time. During the last 7 days, on how many days did you do 
moderate activities like carrying light loads, sweeping, washing windows, and 
raking in the garden or yard? 
 
_____ days per week 
 
 No moderate activity in garden or yard Skip to question 18 
17.        How much time did you usually spend on one of those days doing moderate 
physical activities in the garden or yard? 
_____ hours per day 
_____ minutes per day 
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18. Once again, think about only those physical activities that you did for at least 10 
minutes at a time. During the last 7 days, on how many days did you do 
moderate activities like carrying light loads, washing windows, scrubbing floors 
and sweeping inside your home? 
 
_____ days per week 
 
 No moderate activity inside home Skip to PART 4: 
RECREATION, SPORT 
AND LEISURE-TIME 
PHYSICAL ACTIVITY 
19. How much time did you usually spend on one of those days doing moderate 
physical activities inside your home? 
 
_____ hours per day 
_____ minutes per day 
 
 
PART 4: RECREATION, SPORT, AND LEISURE-TIME PHYSICAL ACTIVITY 
 
This section is about all the physical activities that you did in the last 7 days solely for 
recreation, sport, exercise or leisure. Please do not include any activities you have already 
mentioned. 
 
Assigned Participant Number: ____________ 
 
20. Not counting any walking you have already mentioned, during the last 7 days, on 
how many days did you walk for at least 10 minutes at a time in your leisure 
time? 
 
_____ days per week 
 
 No walking in leisure time Skip to question 22 
 
21. How much time did you usually spend on one of those days walking in your 
leisure time? 
 
_____ hours per day 
_____ minutes per day 
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22. Think about only those physical activities that you did for at least 10 minutes at a 
time. During the last 7 days, on how many days did you do vigorous physical 
activities like aerobics, running, fast bicycling, or fast swimming in your leisure 
time? 
 
_____ days per week 
 
 No vigorous activity in leisure time Skip to question 24 
 
23. How much time did you usually spend on one of those days doing vigorous 
physical activities in your leisure time? 
 
_____ hours per day 
_____ minutes per day 
 
 
24. Again, think about only those physical activities that you did for at least 10 
minutes at a time. During the last 7 days, on how many days did you do 
moderate physical activities like bicycling at a regular pace, swimming at a 
regular pace, and doubles tennis in your leisure time? 
 
_____ days per week 
 
 No moderate activity in leisure time Skip to PART 5: TIME 
SPENT SITTING 
 
25. How much time did you usually spend on one of those days doing moderate 
physical activities in your leisure time? 
_____ hours per day 
_____ minutes per day 
 
 
PART 5: TIME SPENT SITTING 
 
The last questions are about the time you spend sitting while at work, at home, while 
doing course work and during leisure time. This may include time spent sitting at a desk, 
visiting friends, reading or sitting or lying down to watch television. Do not include any 
time spent sitting in a motor vehicle that you have already told me about. 
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26. During the last 7 days, how much time did you usually spend sitting on a 
weekday? 
 
_____ hours per day 
_____ minutes per day 
 
 
27. During the last 7 days, how much time did you usually spend sitting on a 
weekend day? 
 
_____ hours per day 
_____ minutes per day 
 
 
This is the end of the questionnaire, thank you for participating. 
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Appendix P 
Patient Characteristics/Demographic Information 
Please select all that apply in each category. 
 
1. Age: 
2. Ethnic Group (select all that apply): 
a. _______ White (Caucasian) 
b. _______ Black/African American 
c. _______ Hispanic/Latino 
d. _______ Asian 
e. _______ Other, please specify _______ 
3. Marital Status 
a. _______ Married 
b. _______ Divorced 
c. _______  Partnered 
d. _______ Separated 
e. _______ Single 
4. How many family members live in your home? _____________ 
a. What are their ages? ____________________________ 
5. Education: (please mark highest degree earned) 
a. ______ Some high school 
b. ______ High school graduate 
c. ______ Some College 
d. ______ College Graduate (Undergraduate) 
e. ______ Graduate Degree 
6. Family Income: 
a. ______ Under $15,000 
b. ______ $15,000 to $24,999 
c. ______ $25,000 to $34,999 
d. ______ $35,000 to $49,999 
e. ______ $50,000 to $74,999 
f. ______ $75,000 to $99,999 
g. ______ $100,000 and over 
7. How many times have you been pregnant? _____ 
8. How many children have you given birth to (Vaginal delivery or cesarean 
sections)? ______ 
9. Have you ever discussed your weight with your health care provider?  Yes 
 No 
a. What specifically was discussed? 
 
 
10.  Have you tried to lose weight before? 
a. What approaches have you used 
i. Diet     yes no 
ii. Physical activity   yes no 
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iii. Prescription Medications  yes no 
iv. Over the Counter Medication  yes no 
v. Surgical Interventions   yes no 
vi. Please list any other weight loss activities you have attempted 
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Appendix Q 
Exit Interview Questions 
I have some general questions about your experience in this study. 
 
1. Tell me what it was like to be in the study. 
 Had you ever participated in a research study before? If so, what kind? 
 Have you ever been treated for your weight before? 
 Would you have stayed in the study another 2 months? 
2.  Do you see your pregnancy risk any differently now than you did before you started 
the study? 
3.  Do you see your ability to lose weight any differently now than you did before you 
started the study? 
(may ask some of these questions, depending on the participant's response) 
a. During the study, did you change anything about how you managed your 
diet and physical activity? If you did, what was this like? What led to this 
change? 
b. Now that the study is over, will you make any other changes in how you 
manage your diet and physical activity? If so, what? 
4.  Was there anything you particularly liked about being in the study? 
5.  Was there anything you didn't particularly like about being in the study? 
6.  Tell me about what it was like working on the computer. 
 
a. About how long did it take you to complete each module? 
b. Where did you usually use the computer (home, work, elsewhere?) 
c. Did you have any problems using the computer for this study (getting 
through the system, things not working right, kept getting interrupted by 
other people, no privacy, boring, etc., would rather have been talking to a 
real person, etc.) 
d. (Ask if completion rate is low):  
 Were there very many modules you couldn't complete?      
Could you tell me a little about that? 
 
7.  Is there anything else you think we should know as we continue on with the study? 
8. Is there anything else about your diet and physical activity that you want to tell us? 
9. Do you have any questions for us? 
10. Is there anything else you want to add? 
 
 
 
 
 
 
  
334 
 
Appendix R 
Recruitment Flyer 
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Appendix S: 
Eligibility Screening Form 
Participant Number: _______________________ 
To be completed by the student PI in person or via telephone. 
Age  
Height  
Weight  
 
Have you had a weight loss of more than 
10 pounds in the last 2 months? 
Yes No Don’t know 
Are you currently participating in a 
weight loss program? 
Yes No Don’t know 
Have you ever had a hysterectomy 
(removal of your uterus), or had your 
tubes tied?   
Yes No Don’t know 
Has your partner ever had a vasectomy? Yes No Don’t know 
Are you currently pregnant? Yes No Don’t know 
Are you currently TRYING to get 
pregnant? 
Yes No  
When do you plan on trying to get 
pregnant? 
 
_______Months 
  
 
Do you currently have any serious or unstable medical conditions that may prohibit 
physical activity?  Yes  No 
If yes, what are they? 
Administrative Use Only 
Calculated BMI: ________ 
*must be between 25 kg/m2 and 40 
kg/m2 to qualify 
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What county do you live in? ___________________ 
Telephone Number: __________________________ 
Best time to call _____________________________ 
Emaill Address: ______________________________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Administrative Use Only 
Eligible ________  Not Eligible_______ 
Contact Information for eligible participants: 
Phone number:  (H)  __________________ 
   (C) __________________ 
Email Address:   _____________________ 
Mailing Address:  ____________________________ 
   ____________________________ 
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Appendix T 
Consort Diagram 
 
 
 
 
